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INTEOrXCrCTORT. 

In thia essaj I hare ventured to discuss from a particular 
point of view the question, How can a student make the most 
of Umself ? In one or another of its aspects this matter is 
considered alilre by religion, by payehology, by ethics, by educa- 
tion, by hygiene, and by other philosophies and sciences. Kacb 
T^arding a special phase of man's being seeks to advise him 
concerning his conduct so that he may attain the highest poa- 
flibilities of his nature. Thus, religion counsels him respecting 
the .deportment which will prepare him ioT habi1»tion in an- 
other world ; ethics aims to so determine his demeanor that he 
may dwell in the spirit of jt^tice with his feUowmen ; educa- 
tion delineates the processes by which he may secure the full- 
est development of intellect and character. Tbe phase of this 
large subject which is discussed herein is indeed a narrow but 
yet, I believe, an exceedingly consequential one. Taking a 
doctrine accepted by modem science, that, looked at in a certain 
li^t, a human being is seen to be a machine fashioned to do 
a givBn amount of work, depending upon the quantity of en- 
eigy which may be utilized for this purpose, I have sought 
to examine the ways in which this energy can be most read- 
ily generated and wisely conserved so that it may be employed 
in i»ofitable production of either a mental or physical sort 

The view-point I have taken is what might perhaps be called 
an enei^ic^ one. If this should sound too materialistic to 
Bome readers they will certainly not be aggrieved when they. 
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consider that there has been no attempt to examine the entire 
nature of an in<lindual. No one oould imagine that the onl^ 
problem involved iu a person's success in life relates to the 
generating and conserving of nervous force. This is surelj im- 
portant enough, but yet more important things follow. When 
one is in possession of his forces then the question arises, vrhai 
shall he do with them? In what direction shall he expend 
them ? What is really worth while { The answers to these que- 
ries must be sought for in the principles of religion, education, 
and allied departments of knowledge concerning human life. 

I am well aware that I have discussed in an inconclusive 
manner some topics connected with my subject. Indeed, cer- 
tain problems have been simply opened up for more detailed con- 
sideration later rather than settled in any satisfactory vay. This 
is made necessary at the present time by the unbroken character 
of the field. So far as I know there has as yet been little serious 
effort to discuss deportment from an energeic point of view, 
and in a oompreheneive, systematic form. All that has been 
done is of an isolated, fragmentary character, and most of the 
available data concern more or less simple processes which are 
likely to have their properties muc& modified when combined 
into the complex thing we call conduct. 'Hiese data, are soat> 
twed through a number of sciences ; and what I have attempted 
to do is to gather up the most relevant of ihesa and interpret 
them in the U^t of one another, and by the aid of observa- 
tion and experience, keeping constantly in mind local practices 
and oraiditions. I regret 'that it has not be^i possible to in- 
vestigate in a more thorough manner several of the matters 
treated; but if those who feel the lack of certainty will be 
stimulated to undertake detailed and exact studies for them- 
selves, some good will have been done. I am convinced, though, 
(and tliis is a source of consolation), that for practical purposes 
it is often quite as efficient to direct an individual's attention to 
the oonsideratifm of a certain line of c(mduct as to presume 
to give him explicit directions respecting his actions. 
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It may occur to some that tlds subject is ae a whole an ex- 
trwnely large and complicated one to be treated according to 
ecioitific methods. They may feel conduct oonsists of euch a 
bewildering complexity of factors operating together that it Ib 
for the preseut impossible to handle it with that precision which 
is the sine qua non of scientific procedure. Science in our day is 
minutely analytic, dissective ; it seeks to single out from habitual 
associate particular factors or phenomena and investigate their 
properties. It attaches relatively little value to investigation 
which canuot control the conditions accompanying a phenome- 
non to be studied ; for when we take a -thing in the large, when 
we cannot separate it from its milieu, so to speak, it is not easy 
to see what elements are really meet active in determining ita 
nature. But now so far as peyt^logical experiment is ocfD.- 
cemed, it is utterly impossible by any known met^wds of in- 
vestigation to cut off elementary psychical processes whoUy 
from each other. Experimental psychology may attempt to 
investigate an isolated sensation, for instance ; but such a thing 
is a, pure abstraction. In the intricacy of the psychic organism 
one el«nent never can be entrapped apart from others with 
which it has become inseparably associated through experiences 
no less in phylogenesis than in ontogenesis. The most that can 
be done is to limit the run, as it were, to hedge it in on every 
side; to have, that is to say, as few factors as may be enter- 
ing into a problem. The results of the most accurate experi- 
ments then in the mental sciences are only relatively more ex- 
act than those of observation or experience. It may be permis- 
sible to point out in passing that in our time there is some 
danger of experimental psychology conveying the impressicm 
that it is more precise than it ever can be. In a considerable 
part of preeent-day scientific writings one is led to think that 
the most primary phenomena have been examined with math^ 
matical accuracy, wh^i as a matter of fact there must have 
been left out of account accompanying oonditions which deter- 
mined to a greater or less extent the b^avior of the thing 
studied. 
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While in general the analytic method of experimental science 
is to he highly commended, atill in aome situations it ia proba- 
ble Ihat more satiafaotory reeults can be attained by studying a 
thing in the large tihan in ita elements, — ^macrosoopioally rather 
than microscopically. The French school of psychologists, fol< 
lowing the lead of Binet and Henri, maintain that more of genu- 
ine worth for science is gained by examining an individTxal 
human mind in ita totality, so to speak, than in its elements ; 
while the German eohool, represented notably by Kraeplin, take 
an opposite view, — ^that reliable results can be secured only by 
€l study of the most elementary processes in different minds. 
The one studies the living, complex entity, the other dissects 
and examines relatively simple factors. The movement in our 
own country seems just now to be headed in the direction of 
the French rather than of the German school. At all events, 
it should be apparent that we can apprehend, and that truth- 
fully, characteristics in an organism when various forces work 
together that we would mise if we concentrated our attention 
solely upon each separate factor. These latter are not differ^ 
entiated enough, it may be, to claim our attention ; it is only 
when a vast number of them co-operate, when their properties 
are pooled, so to speak, and we have a personality, that we dia- 
cent iiiB significance of their total influence. 

So in the study of conduct there are certain advantages in 
viewing a person as a whole, as an entity whcee distinctive attri- 
butes are not apparent in each primary factor of mind or body. 
!&nd this may be done with something like scientific precision. 
To illustrate, I may describe with accuracy the conduct of a 
drunken man without investigating in detail the simple phj^ical 
and mental processes which totalised b^et the state of inebria- 
tion. K I see clearly and tell truthfully my story may be relied 
upon. So one may set forth the effects of certain modes of 
living upon the energies of the organism without studying the 
most elementary phenomena involved in the total process. A 
fact observed, whether it relate to exceedingly complex or mark- 
edly simple objects, is in any event a fact and as such ia wortiiy 
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■of onr credence. Thna history may be considered to treat of 
the utmost concetrahle complexity of subjects which, in their 
«ztrein«8t analyzable form, are considered by neiuiology_ and 
analytic psychology. But the principles of history are not on 
this account to be regarded as less trustworthy than those of 
nenrolf^. Microscopic study, just because of its minuteness, 
is not more reliable and trustworthy than macroscopic study ; 
you can describe as well (and it may be better) the conduct of a 
horse as that of an amoeba. That it may be valid though, of 
course your description must be verifiable alike by experience 
and by experimental research ad libitum; but so long as it stands 
the test it must be accorded all the honors and privileges of sci- 
•entific knowledge. 

I know it is a hazardous thing to express an opinion upon 
matters respecting which every one is an audiority. And if 
there is one matter more than another which needs no study 
-to comprehend, it is that which has to do with the regulation 
of our daily lives. Her^ eommiHi-sense, elsewhere so little 
trusted, is esteemed a wise guide. It is one of the simplest 
principles of psychology that we all tend to make our thought« 
end actions standards by which to estimate Uieir own valuer 
It is difficult for me to believe that the factors which have 
produced me are beyond improvement; what I do must be right. 
Every one entertains Phantoms of the Cave when such familiar 
things are under inspection ; and this it is which makes it so 
hard to convince people that they should ever modify their con- 
duct. But it ought to require no argument to prove tliat the 
self-standard in deportment is no standard at all. Because I 
have been living in a certain manner and have survived is no 
evidence that I could not have lived better by adopting a differ- 
-ent regime. 

A woman was recently discussing the subject of food, and 
contended that modern scientific investigation was valueless if 
not detrimental in promoting happiness in life. She had 
1>rought up a family in violation of all the rules of hygiene re- 
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specting diet, and she instaiLced her bix grown sons and daiigh- 
tere to prove that hale and hearty children could be reared 
on "unhygienic victuals." As a matter of fact, however, these 
"stalwart" men and women sre taking medicine half the time ; 
and not one of them has yet accomplished anything of conse- 
quence in the world. But this woman, beholding them through 
a mother's eye, is convinced that perfection has been attained in 
their construction ; while a disinterested neighbor sees the mat- 
ter in a quite different light. It is a far cry from the grave 
to the most energetic and efficient living; and because one ifl 
alive is no evidence that he could not be more alive. It is 
not assured beyond question that one out of jail is a good citi- 
zen ; nor is it at all conclusive that because one is "getting on" 
in the world he could not swing along with greater momen- 
tum by the aid of a knowledge of some of the principles of 
mental mechanics. It would indeed be a remarkable eircum- 
6tance if by accident alone we should have hit upon the very 
best ways of ordering the minutes of our daily lives, when it 
is seen how great advances, what discoveries of beneficial meth- 
ode are made by careful study in other fields. If science can 
do so much for us in simple matters how much more ought 
it to help us in the most complex and intricate of all affairs,^ 
the adjustment in harmonious relations of a human being to 
hie environments. But the very complexity overwhelms the 
common mind, stops up the avenues of thought, and it fall» 
back on the universal platitude of ignorance, "Oh ! there's noth- 
ing in it anyway," 

On the other hand, one too conscious of his demeanor in re- 
spect of the petty details of life is in so far limited in hi» 
eflSciency. A mind turning in always upon itself or upon bod- 
ily processes throws the machinery of life out of gear. Speak- 
ing in general terms that mind is the best instrument that is 
concerned with objects outside of self, wlien the organism ad- 
justs itself to the attainment of these ends ; then dilngs work 
together in harmony. This is the ideal. Bat yet throng 
early ignorance or through the necessity of adaptation to waste* 
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ful conditions in our environments we may fall into practices 
tliBt knea tlie efficiency of our forces. By a little tbonght these 
prodigal habits may 1)6 snpj^uriod by better ones, when the 
mind may again be free. Now, the requirements of mental hy- 
giene do not demand one to be constantly dwelling upon hia ac- 
tions ; they simply ask him to exchange certain not too deep seat- 
ed habits by others, and to make these latter automatic as soon as 
possible. In the matter of producing energy, those who have 
charge of onr dietaries and our living apartments are the ones 
who should become conscious of our needs ; and if landlords and 
club managers were only experts in their business and could 
supply us according to our necessities, we should then be relieved 
from attending to such matters for ourselves, and greatly to 
our advantage. But as the situation exists in our midst it seems 
needful that those who suffer should search out their own rem- 
edy; and it is to be hoped that this will not breed too great 
consciousness respecting in a way trivial matters, but only that 
it may serve to bring about certain simple modifications in diet 
and living which will soon fall into the regions of habitual and 
subconscious action. 
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CHAPTER I. ^ 

THE BEIATIOHr OP MIIfD A.S1> BODT. — -AS BNEBOEIO GONCEPTIOK. 

§1. An Hiatoricai View. — ^From tiie earliest times men have 
debated over the connectioa between tlie physical and the mental 
in the human organism. This has been the problem of cbie£- 
est concern, at various stages in the development of thought, 
alike for mTthologj, for religion, for philosophy, and in our 
own ^a for experimental science. 'Die conception of mind 
most characteristic of primitive reflection in the individual as 
in tJie race regards it as a tenant of the body ruling over and 
directing its activities, and being influenced itself in some meaa- 
nre, great or small, by bodily conditions, and what may be 
oalled physical or outward demeanor. This notion does not 
postulate any organic relationship between, much less identiQ* 
of, mind and bod?- There is but a sort of tangential relation, 
ao to speak ; and the spirit can if it will free itself wholly from 
the control of the material structure in whidi it is momentarily 
entombed. It is only when the volitional element in one's be- 
ing is lethargic that he yields to Uie promptings or suj^estions 
of his physical self, which, most tmhappily, are natively of an 
evil mien. Holding this view men believed during long epochs 
in human history that they ou^t to scourge and maltreat the 
body that tbey might thus purify and strengthen the spirit; for 
if the animal be not held under subjection by sucdi discipline 
it will endanger the supremacy of the man: a doctrine quite 
contrasted to the theories of these latter days, when it is pro- 
claimed on every hand that the more respect we pay the body, 
and the kindlier and more faithfully we attend its needa the 
greater will be the reward in spiritual exaltation and freedom. 

Correspondent with the development of i^ysical science in 
its earlier years, however, there gradually Arose another and a 
vitally different theory, — that in an ultimate analysis mind 
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Cftn be reduced to material terms. This conception becomes 
easily establidied in the evolution alike of the racial and of 
the individual mind, since itie phenomena ocenrring in mental 
■ disease, and particularly in injury to or degeneracy of the cen- 
tral nervous mechanism lend themselves readily to such inter- 
pretation. People remark that if the brain suffer damage from 
any oauae some mental defect or deficiency usually ensnes ; and 
when for whatever reason the cerebrum becomes inactive, there 
is no evidence of any supra-cerebral activity remaining. So 
far, in short, as we can observe mental activitiee ab extra, itey 
appear to be directly dependent upon or rather aspects of neural 
processes. This second view then makes mind a phase or phe- 
nomenon of matter, — one of a group of physical forces origi- 
nating in the degradati<»i of highly oi^;anized chemical sub- 
stances. 

There is yet a third hypothesis^ which regards the mind 
and the body, so far as it passes opinion upon the essential 
nature of each, as distinct entities, but in some inexplicable man- 
ner bound to each other in such a way that the activities of the 
one necessitate correlated activities in the other. The advocates 
of this theory pin iheit faith to what may be styled a dynamic, 
or better, cnergeic relation between mind and body. They do 
not deem it needful to explain how this relation is possible, al- 
though theories looking in this direction are not wanting, A 
common one espoused by James and otbers oonsiders the nerve 
ceU as tlie instrument, and the sole instrument, by which mind 
may be displayed in a material world; and if tlie neural ele- 
ments which constitute the via media for this physical exhibi- 
tion of a non-jAysical order of being be deficient in any way, 
then simply mind cannot manifest itself at all, or only in a 
manner we call defective or abnormal. 

'Tjplcal preMQtatlon* of till* tl)« now prevaltfit Tiew maj be fonnd, unaag 
lOan; othar referancea. In LotM, IftoroootMUM; Danrts, JDMoeot af JTim; Bo- 
nunca. Mentai SvoluHiM In Man; WtUlMC, IJarvHtHtm; mk», DMMty t Mm 
M l)ta Lloht of Hit Orlgfi*; nrnmrnond, Aiemt of Van; Wnndt, SMwn Md 
Animal Pneholofni. pp. H-T mud 440-446 ; June*, T\t WBI to BiUvot, chap. OD 
B«flex Action and Tlielani. 
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§2. The View of Experimental Science. — ^Whatever be tlie 
true philoBophj of the inter-relations of mind and body, 
Modem experimental science ia quite assured in the view that 
they are inseparably connected in their activities. The doo- 
trine thut "every psychosis is accompanied by a neurosis" haa 
been adequately demonstrated for many people by the results 
of experimentation in physiological and psychological labora- 
tories,' as well as in the laboratory of Katore, pnre and sim- 
ple, wherein she reveals to us through pathological disturb- 
ances the normal order of things ; although, of course, complete 
and final evidence upon this subject is for die present at least 
quite beyond the skill of science to obtain. But it seems rea- 
sonably certain for one thing (the only one that concerns ua 
here), that all mental activity, and physical as well, involvee 





Fl(i. 1 and 1.— BtpresentatloDS of tTplcal □ 



e cellB (Donaldaon, Qrowth of tb« 



the expenditure of energy generated in the nuclei of neural 
cells. The architecture of the cell, in the absence of more 
fiuj^estive experimental data, would of itself lead one to this 

>FoF die oplDioDi ot luTcatlKaton u Uono, Lombard, Magslora, KrMplln 
•nd otben, we tbe Pedagogical Seminar;, Vol. II, No. 1. pp. 13-17 ; Bctipttue, 
TIM Stto PiyclMIoirtf, cbap. XVI ; and BdaeatloDal Berlew, Vol. XV, p. 34S et 



c by Google 



BHIA — ASPIOTS 01* mtKTAL EOOMOMT. 47 

inference. The plan of construction, as donbtlesB every one 
knows^ is simple, — a central body or nucleus serving the pur- 
pose of husbanding resources, as it were; and, radiating out 
irom this are fibers or pathways some of which are designed 
to convey impressions in the form of sense stimuli to the nucleus 
of the cell, while others bind into a social union cells in dif- 
ferent re^ons of the cerebral community. (See Figs. 1 and 2.) 

The bodies comprising the nucleus of the cell are believed 
to be of a highly complex and unstable chemical composition,^ 
in consequence of which they are easily broken down, Hie 
energy represented in their union thus being liberated and dis- 
sipated ultimately in incitement to motor activity, or possibly in 
thought. Keurol<^ assumes, what was stated above, that all 
mental and physical action requires for its initiation and main* 
tenance the liberation of a measure of this mysterious force held 
in potcntia in the nuclei of nerve cells. 

People do not commonly think, in part because they do not 
reflect upon the matter, that mental activity occurs at the ex- 
pense of the contents of cerebral cells. Even critical intro- 
spection reveals thought as a spiritual activity dissociated from 
pr at least not dependent dynamically upon physical processes. 
It is not easy for me to conceive that my ideas are linked to 
material agencies, and remain dormant except when these are 
;ictive; no matter for present needs which is cause and whi<^ 
effect And yet if one will note the physical accompanimeata 
of his thinking he will not lack for opportunities to see that 
■arduous mental work requires a comparatively great supply of 
blood headwards, which is shown in distention of blood Tea- 
sels and in a sense of pressure or strain in the cephalic regions. 
Every student must have observed also, if he at times becomes 
attentive to the bodily concomitants of his mental processes 
(which, let it be said in passing, is a tendency not generally 
to be nurtured, but rather to be combated) that continued study 
increases the temperature of the head. 

■tAdd. Phyiiologteal ^■vohoEDi7C, pp. 13 Mid 14, glvea ths tollowlQB formula 
for ■ome o( the lubitaacei : protagon, Cut Hiti 0'* P.; cbolMterlo, C** Ht* 
O + H* O. 
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These phenomena, are easily obserrable in pejehological ex- 
periments, wherein it is possible to show that when a subject 
exerts his mind in the effort to solve a difficult problem, for 
example, the volume of blood in the cerebral locality increases. 
It was the physiologist, Angelo Mobso,' I believe, who first di- 
rected the attention of scientists to this in his investigations 
wdth the plethysmograph. And he was able to demonstrate the 
same phenomenon also in another experiment. A subject is 
placed upon a delicately constructed balance which remains 
horizontal while be is in a condition of mental repose; but 
when he is summoned to severe intellectual effort, or when 
any lively emotion is aroused, the balance tips in the direc- 
tion of the head, showing that the blood is suiting brain- 
ward and 80 of course away from the limbs. The increase in 
temperature during mental activity has been studied by Lom- 
bard, Schiff, and others by means of the thermo-^ectrio needle 
plunged into the brains of dogs and odier animals.' When 
in this latter case any sense was stimulated, as smell, the nee- 
dle if placed in the olfactory region of the brain would show 
ih&t heat was being liberated. 

The significance of these well-tnown but yet little appreciated 
phenomena becomes apparent when they are interpreted in 
view of the accepted explanations of similar phenom^a oocoiv 
jing during muscular exertion. It is a simple physiological 
fact that the blood supply in a muscle is greater during activity 
than while at rest, caused by the necessity of removing and 
repairing the increased waste produced by the degradation of 

> Reference la made to tbli pheDomenoii In Mdmo'b Fear, p. OS. The nit>J«ct 
la treated In aetall witb retpect to mettiada ot Inveatlgatlon, and teanlta In Di» 
BmOMitg, pp. lae at acq. Tkere la a vai? good rtaome ot recent Invenivatlon 
rtlfttlnc to tbe effe<:t upon drcnlatlon of lutellcctoal and emotional actintf, to- 
■etber wltb tfie preaentatlon of nanlta of original reaearchea. In tbe Paycholoc- 
leal Rerleif (or Janaarr, 1890, by Angell and Ttaompaon, — TM BelaUon ttttMm 
Certain Organie Pneen«t and CoiooiouaneM. 

A. BInet and T. Henri In L^ Fatigue Intelteotutlle, pp. 81 et aeq., recognlw 
that lutellectnal aetlTlty prodacea dilation ot tbe cerebrum, bnt the; do not 
atta^ to great Importance to thia phenomenon aa man; do. Their dlacnaalOQ 
does not bear directly npon the problem InvolTsd here, however. 

■See Pedagogical Semlnarj, (oo. oil. 
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Jiving tissue while engaged in work. Now, it may be readilj 
inferred that the phenomenon of augmented cerebral eircula- 
tioD during vigorous intellectual or emotional activity is identi- 
cal in principle with the muscular phenomenon just noted. Cor- 
roborative testimony in proof of this energoic dependence of 
mind upon cerebral cells is afforded by the observations o£ 
physicians* who maintain that certain toxic products of nerv- 
ous action increase parri passu with intensified intellectual or 
emotional activity. Mosso's demonstration of a distinction be- 
tween muscular and neural fatigue^ requires for explanation 
ithe assumption that nervous as well ae ph^ical action resulta 
fn the accumulation of a sort of debris in the system, which 
is undoubtedly nothing but worn-out or d^raded nerve snV 
fitanoe, and which may heap up to such an extent as to dia- 
tnrb the nonnal functions of the neural mechanism. Especially 
does it tend to throw out of gear the inhibitory apparatna, 
.paralyzing the fatigue sense, as some one has said, and thus 
removing the natural checks to exceeslve [^y&ical ot mental 
exertion, when the organism continues in activity beyond the 
safety limit. 

The experiments of Hodge' apparently show quite conclu- 
sively, in the case of animals at any rate, that the activity of the 
cell depletes the nucleus of its contents, revealed in a gradual 
shrinking while stimulation continues, as shown in Figs. 3 and 4. 
.This phenomenon, which he was able to detect while experi- 
menting with a living cell under stimulation, was observed also 
Id the examination of animals at night after a day's activities, 
wd in the morning when they had passed a long p^iod in 
xest In the first instance the nuclei of the cells were shrunken, 
while in the morning they presented a repleted appearance, 

*For InrtSDce. br Cowles: IfemiltthtMa and lU Mtntal Bvmftomt; Beaid: 
Jl»mn»thettta, edited b; Btrckwell ; HUls: Mental Ovenoorh aiti PremaUm DU- 
«aia Among Public Ue», Sinltbeoalaii Itiatltate, No. IX ot Toner Leetnna. 

*See tor farther dlicuuloD, p. S2. 

'Some KffectB of BleetrieBllj Stlmnlatlns Qsngllon Cells. American lonmal 
«f Ps7ctioIogT. to]. II, p. zn et leq. ; and, Proceii o( SecoTei? from Fatlsne Oc> 
CMloned by t^ Btectiical Btlnmlatlon of Cell* of the Spinal Ganxtla. Am. Jour, 
«( Faj., tol. Ill, p. eso et leg. 
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ahowiug tliat die demanda of waking life had resnlted in par- 
tial exhaustion of their stock of force-producing materials. 



no. 8. — Two Mctlona, A tnil B, from ths dnt tbortdc iplatl mngllon of a emt. 
B l» from tbe guiKllon wbleh htid been electrically ■tlmoltted tbro<i(h Its 
nerrs for flre hours. A from tbe oorrespondliig reitlos nnilloii. Tha 
■hrlnkasa of tbe ■tmctnreB coDDeeted with tbe itlmulsted celts Is the most 
marked (eoeral ehanse. N, nodeus; N. B., ondeas of the capsale i V., Ta- 



maiked seQeral ehanse. N, nodea 
caole I 500 dlametera. (Hod(e.) 
Tia. 4. — Showing tbe change obserred In the nneleni of the llTing iTrnpathatlc 
narre cell of tbe frog, aa the result of electrical atlmolatloD. At the beglniUnc 
of the experiment the nncleua Is aeen to be replete with what we majr call 
potential nerre eners; ; bot after thirty mlDatea of etliiiQlBtloD It appun 
tomewhat abrnnken. and the shrinking fnereases as tbe eiperlment proceeds. 
At the end of eli hours and fortf-nlne mlnnte* the shrlnkiDK of the anclena 
la Terj marked. (Donaldson,' after Hodge.) 

§3. Neural Fatigue: lis Nature and Motor Effects. — Kod- 
em science then conceives of the brain aa a generator and reaer- 
Toir, so to speak, of energy which is essential to the activity 
of bodj or mind. A proposition growing out of this is self- 
evid^it, — tliat when one's resouroee are depended in one direo- 

•Growth of the Brain, p. S30. 
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tion they caimot at the same time be employed in another. la 
.amplification of this axiom attentiim may be called to what 
every one has doubtless observed, that when one is engaged in 
Jiard muscular labor, he is less keen and vigorous in his men.- 
tal proceaees; and when he is nnder great emotional excite- 
ment he cannot accomplish so much intellectually. Again, 
when the vitality of the system is dissipated in repairing the 
ravages of disease, the individual is xmable to command so 
^eat force in the acoompUshmeEt of either physical or mental 
tasks. This conception, which is endorsed by experience and 
substantiated by physiological and psychological science, ia a 
most important one as it relates to the ordering of the daily 
life of any person and especially that of a student To but 
indicate its bearings here, it may be pointed out that the vigor, 
efficiency, and spontaneity of either physical or mental aotivi- 
■ties in the business, social, and educational world depend in 
fiome degree upon the amount of nervous capital one has on 
deposit in the central nervous mechanism. Abundant research 
has proven, it seems, that cerebral depletion (and depletion 
is, of course, a relative term in respect of the readiness vrith 
which it ensues in different people) reduces the force of ma&- 
■cular effort, renders attention less concentrated, resulting in 
a gradual obscuratiwi of mental vision, and estranges the emo- 
tional nature, begetting a general condition of disphoria and 
apprehensiveness, and rem<(ving restraints upon anti-social im- 
pulses, as jealousy, anger, irritability, and similar traits of a 
low order of development. 

Mosso,^ Maggiora,' Lombard,* Bryan,* Kraeplin," and others 
have shown that in a condition of fatigue muscular activity 
is lessened in force and reduced in rapidity; and this 

'Uebcr die 0««etie i*i ErrnQduns, Archlv. tOr Pbr*. (DuBola BermoBd.) 
Heft*. I ftnd II, 18M. 

'Ceber die Geietie der ErmHdnng. tJnt«naclimiKeii an Uuikein de* Uenicbn. 
Archil'. fDr Anat. nod PbyB. (DnBoli Beymoni) Pbyslolotle. 18M, pp. 80-348. 

•Some o( the iDdaencea wbJcb Affect the Power o( Voltmtiry Uiuciilar Con- 
tractton*. Joarnal of PhTaioIgy. TOJ. XIII, pp. 1 and S8. 

*The Derelopment of Tolaatary Uotor Ablllt;, Am. Jont. of Pajch., S, p. lU 

•A HeMore of Uental CapacItT. Popular Science Hoathl;, vol. 49, p. TS6. 
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is no doubt to be accounted for in largest part by 
the fact that what we are wont to call muscular fatigue 
is in reality quite largely central or nervous fatigue. When 
& subject under experiment continues to exert force through 
tbe arm, say, until his muscles become perfectly inert, they 
may then be stimulated with electricity to act with initial vigor,, 
indicating that they are atill in workable condition; and after 
a period of stimulation in this way, the will of the subject 
remaining quiescent, he can again voluntarily energize the arm, 
as is shown in the following figures. 



HIIIH 




Fio. H. — Showlog ergogripblc tracing* fl) In Tolnntary effort, i 

Btlmnlatlon of nerre, <3) In electncil itlmalatlon of muBC... .. 

after Uomo.) Tbe relative helgbts of tbe traclnsa repreient the relatlr* 
amauDta of energy expended in the sereral tormi of stlmolatlon. It can 
Ira leen that in Tolnntarr effort the aaliject giailnall; loaea power of exer- 
tion and la soon Doable to «iert taj force wSatever ; but It at tbla point ft 
nerre leading to tbe mnacle which haa been acting (In thia instance tbs 
middle finger waa eiercieed) be excited br electricity, tbe tredngs ahow that 
tbe muBCle [■ aa -rlgoroua aa ever. Tbe latlgae in tha volantar; effort 
t then have been central or mental. Again, if when action eeaaea from 



.e excitation the muule be directly itlmulaied there Is 

a Of power. Indicating that the muscle Itself tatlgor 

- "- ' — ■ concerned In volnntary elloi 



.nch □ 







e whatever, altbongb 



ttiined upon tbe djnamometer by meana of the hand grip. 
■The New Pajchology, p. 231. 
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- 7. This flgare (Scripture' after Lombard) ahows the IndependenM ot 
muBcnlar and votuntarr fatigue. Lombard nrat itlmulated a muscle b; to- 
lltloD, then b; etectrlclt;, and coQtlDued the Btlmulatlons alternate]; as Indi- 
cated Id the flgure. At flrst the volnntary tcacluBS show greater force — 

arted, but this Is — '—•— •— ~— ■ •>■- --— • ■■■• ' • 

trical itlmnlatlon 

power, which subsiaes azt 

which la Ter; apparent ti 



erted, but this Is Kraduall; lost until the effect 
.-1— ( ^1 — i..i._ u...( gqug]. Then f- — 

m the tracings. 



from eleo- 

recoTery of volitional 
Of rh;ibmic«i period. 



Fio. 8 abowB the effect of mental work n 
linger at Tarloui hours of tbe daj. (& 
A to B. Indicates tbe amount ol work i 
2 p. m. until 6 :30 p. m. the eabject wai 
ductings- ' — '-- '- "- - 



OE F<^ H 

m the power of contraction of the 
Hio. loc. cit. ) Tbe first curve, from 
ilch could be done at 9 a. m. irrom 
jDder great mental stralu while con- 
'fler tbe eiamluatlon. at 6 -AH 
of the fln- 



p. m the curve from C to D was Kfllned. Tha first contraction a 

Gr ahowB aa much power as In the inanilng. but the energv Is 
usted. Then after supper, at about T :30 p. m.. tbe Increase troi 



I. tbe (ourtb curve was made, showing a slow recOTetT ot 



This principle in its geoeral bearings has been recognized 
practically in every-day experience, particularly in the train- 
ing of athletes ; for it is well known that their physical vigor 
and endurance depend in great degree upon their mental cou- 
Hition (See Fig. 8), or as the saying goes, upon their nerre. 
They are expected during the season of training to secure an 
abundance of food and sleep, and to abstain from dissipation 
00 as to keep the nervous system in thorou^ repair; and it 
:Would doubtless not be an overstateonent to say that athletic 
contests are won by virtue of the power and control conferred 
r Scripture from an original rao- 
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upon the athlete whose life is ordered in conformity to the re- 
quirements of neural hygiene rather tiban by superiority in mns- 
cular brawn per se. 

The visible manifestation of cerebral fatigue most in evi- 
dence in the affairs of daily life is the lack of power to secure 
delicate and sustained co-ordination of bodily activities. Tasks 
demanding exact control and fine adjustment of muscles, as in 
delicateworkmanship for instance, are exceedingly difficult when 
one is nervously exhausted. The explanation is doubtless found 
in the fact that different sections in tJie brain are charged witli 
the control of certain definite motor processes, one section 
having general oversight of the large, coarse, fundamental move* 
mente, a second one governing the secondary and more com- 
plex movements, while still other sections control the peripheral, 
the most finely adjusted movements, — those for instance, in- 
volved in the co-ordinations of the fingers and the articulatory 
apparatus in speech.^ This highest level, to employ Hughling»- 
Jacksou'a term," may be regarded as the co-ordinating mechan- 
ism, par excellence, of the nervous system. Now, in cerebral 
fatigue, as in intoxication or mental disease, this level seems 
to suffer first because it is the most unstable ; and nervous deple- 
tion will then manifest itself at the outset in inability to deli- 
cately correlate these most intricate movements. 

This is at the root of much of what in the common, affaire 
of life we call "carelessness," one of those terms whidh con- 
veniently covers up a lack of critical analysis, grouping, and 
interpretation of phenomena. An individual who in a condi- 
tion of fatigue is performing a task requiring exact adjustments 
of any kind, as fine writing for instance, will be unable to 
co-ordinate his actions bo perfectly as when nervously refreshed, 
and this will result in blundering, coarse work. Warner* 

■For B tB« tr«atiii«nt ol tbli inbject tee Ue Pedacogleal Seminar;, Vol. TL 
No. 1, pp. B-SS. Tbe mkner li brongbt dowD to dat« la tbl« •rtJcIc^ Bm alM 
Ifereler, Banttv and Ituanav, Cliapi. I and II. 

■Bee Anderrcn, In BBCk Tnke'a DteUonaru of Pivaholojrfoal JTedfcAw, Vol. I, 
PC- **0 ct leq. tor ■. dUcnuloD of HogbllngB-J&ckion'i theocy, which leeiH now 
to be acfepted b; practlcall; ill pbrilclani. 

>rJM Btudy of CAlI«-ei>, pp. S2 «t ■eq. 
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Uoribes this want of precisioo, wludh Ib simply inco-oidinatim 
carried to a point where it becomes noticeable, to the spasmodia 
fanctioning of nerve cells in a condition of fatigue. The inhib- 
itory apparatus does it« work less efficiently; but inhibition is 
absolutely essential for fine adaptations in motor activity. 
The Hu^ingB-Jackson theory -would account for the phenMU- 
enon under consideration by declaring that t^e co-oidinating 
areas in t3ie brain are unable to act with accustomed authw- 
ity, and movements result which are not so fully under the 
direction of the wiU.^ This view ib strongly supported by 
data gained from the investigations of Kosso,^ Lombard,' and 
others. But whatever the neurological explanation may be, 
it is enough for practical purposes to recognize that the ex- 
haustion of nerve centers results in a general lessened power of 
delicate co-ordination of motor activities. 

Again, as was intimated above, fatigue has a retarding in- 
fiuence upon the rapidity of physical action.* This phenom- 
enon is apparent in the case of athletes who are contesting 
in activities d^poanding ready response to fftimulus. When 
fatigued they do not start so readily in running, or gather them- 
selves so quickly or act with such continued force in defense 
or offense where prcmiptness in execution and sustained power 
are t^e decisive factors. When it is realized how much of Hie 
success of life depends upon quickness and certainty of action 
in the countless situations requiring these qualities in which 
one is placed every day no matter what his calling may be, the 
importance of preserving to the fullest extent possible the hy 
giene, or periiaps better the vigor of the brain can be appreciated. 

§4. Neural Fatigue: Intellectual Effects. — While nerve de- 
lation has indeed a very unhappy influence upon motor abili- 
ties, still the harm done here is i^obably not so great as that 

■CC Scrtptnre, The Stw PtyaKohvy^ pp. 228 et aeq. 
>Loc dt. 
•Loc elt. 
■8«e acriptOK, op. cit., pp. ]3S-12g, aad 343 et leq.; alio Biym, on The n«> 
MlopH«iit o; roliMtorv Motor AUMty, Am. Jeu. ot Fij., 1892, p. 128. 
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Buatained by the intellectual facultiw. The latter oonaequenoe 
of brain- fatigue is of chief est concern to the etudent alike in hia 
inunediate dailj duties and in his future vocation, wtiidL will 
for the moat part require of him keen perception, accurate, readj 
memory, and, above all, careful and judicious reasoning. From 
what has gone before it must be apparent now that fatigue im- 
jnirs those cerebral conditions which are essential to normal 
intellectual activity ; and the most prominent effect of this in 
t^e mental life is to render attention less coocentrated and en- 
during than when one is in good neural form, so to speak. 
Any person who has endeavored to apply himself to arduous 
undertakings when his resources have been too heavily taxed 
knows that it is with great difficulty he can hold his mind to 
the thing in hand, and he is likely not to succeed at all in the 
Attempt As James has said,' one grasps at everything in or- 
der to find relief from the object before him. At this time 
ideas crowd into the focus of consciousness which in seasons of 
mental vigor can be inhibited ; and the upshot of it is that dis- 
traction ensues ; the mind grows inaccurate and lethargic, and 
arrives finally at a state which, lacking a better term, we may 
name stupidity. 

From the point of view of neurology the dispersion of atten- 
tion in cerebral fatigue is simply explained. It has already 
been said that the co-ordinating, the regulative functions of the 
brain are disturbed in neural depletion, and there attends this 
condition a sort of independence of the various nerve centers 
resnlting in lessened subordination of irrelevant motor activities. 
The individual does things that in better times he would be able 
to inhibit Now, the neural capacities essential for right phys- 
ical co-ordination are, it seems, requisite as .well for mental co- 
ordination; and what renders one impossible will intierfere also 
with the proper action of the other Concentrated attention re- 
quires the convergence of the mental powers upon one point, 
with of course restraint of disturbing impulses; but as the in- 
hibitory processes are less vigorous and constant in fatigue, 

^PtyeltoUini, Briefer Cowie, p. 23S. 
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mental application is as a consequence leas perfect lU-adjust- 
ment, (Uspersenese, whetlier found in physical or mental aetioo, 
aie doe to the same causative agencies. Mental degeneracy be- 
gets physical as well as psychical inco-ordination ; imbecility ia 
«haracterized no less by lack of control and balance physically 
than mentally. It seems as if we are able to say that on the 
whole those who have the surest motor control have at the same 
time superior possession of their mental powers.^ 

When it is remembered that fatigue dethrones attention, so to 
Apeak, it is not difficult to see why it should so soon beget stu- 
pidity, since a scattered mind cannot exhibit keenness, readi- 
ness, or accuracy in any of its operations. We would expect in 
the first place, that perception would be less discriminating, and 
this has been demonstrated by extensive investigations upon the 
several senses.^ The writer ha& studied this subject in the 
schools of Buffalo, N. Y., making use of simple experiments 
which in a way tested the keenness and accuracy of interpreta- 
tion of sense stimuli ; and he has found that two and on&-half 
liours' work in school lessens ability on the part of most pupils 
to discriminate colors, as tested by sorting colored yams, or 
sounds as determined by the tone tester, or touch sensations as 
determined by the aesthesiometer, which Griesbach claims is the 
best test for mental fatigue.^ The data yielded by these studies 
are in general in accord with those reached by such investigators 

*For a Hnmmary of recent tnTeatlsatloD relating to tbia tnbjeet. aee Bnrk. 
Prom Ponitiimeiital to Aecmiom ^l^ tha derejofinient of the Servant Bytttm, 
Pedagogical Bemlnarr. vol. VI, No. I, and Beprlnt. See atio Oppeobelin. The 
Development Of the OlMd, cbapa. Ill, IV, V ; Warner, The BtuSy of OhUSreit, 
ebapa. ill to XIII ; Donaldaon. The Oroath of (he Bratu, espedallr chap. XVIII ; 
Halleck, Etluaation of the Central Nervous 8v*tem, cbap. XI : Mercler. Tht Serv- 
oat Bvttem and the Html; Roaa. Diteaeet of the Nervout Bvilen; Flechalg, Beel« 
uitd Oehm, 1S8S: Bartwell Add. and Proe. H. B. A., 1893; Ireland, Slot on tha 
BralB, p. 3CT, et acq. 

<Se« for tbe ceaulta of aome InTCfltlsatlona : Gilbert, BtwHee upon fioAooI 
ChUdren 1» Jfetc Baven, In Stndlea from the Yale Pa^chologlcBl Laboratorr, vol. 
II; Sinclair, BoAooI-rDom Fottoue, Educational Fonndatlona, Ha; and Jane, ISM; 
Dreoalar. FaHgtu, loamal of tbe AnthropologlcB] Inatltnte, 1SS8. p. 103 et aaq. ; 
O'Sbea, WAen Character It Formei, Pop. Scl. Mo.. Sept., 1897 ; alao. Some Pnio- 
Hcal Phaeet of Mental FaHgue, Pop. Scl. Mo., August, ISBO. 

■Too much reliance. howcTer, abould not be placed npon the reaulta of tha 
jeatheslometrlc teal. For mraelf I never coold ted quite lure of my data. Sea 
for a critical dlacueslon of thla method two articles by Leuba a 
Parch. Bev., No*., ises. 
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as Kraeplin,^ Burgerstein,* Sinclair," and others.* These re- 
fiolts will certainly not awaken siirprise in any one who has ob- 
served the sharpness of hie own senses at different hours during: 
the day, and under varying circumstances with respect to fa- 
tigue. One may hear those about him say frequently something 
like the following: "I derive much greater benefit from visiting 
an art gallery in the morning than at 4 o'clock in the afternoon ;" 
or "I find more pleasure in going out into the fields and coming 
in contact with nature in the morning hours than later in the 
day, for I see more, or at least I appreciate more; everything 
has a meaning for me now which is not apparent at other times. 
There are details and harmonies in sound, in color, and in form 
which I apprehend when I am refreshed but which I miss when 
juy mind is tired." And the rationale of this is not obscure. 
Jt is not that there is less of beauty and richness in nature in 
the late hours of the day, nor that the visual or auditory sense- 
organs are incapable of receiving stimulations therefrom; but 
the structures in the brain through whidi interpretation pro- 
ceeds, because of the wastedness of their substance, if one may 
so speak, and the accumulation of obstructive materials, hinder 
the efficiency of the mind's action. Boubtless every student has- 
noticed that when his enei^es are at a low ebb, irfiether abnor- 
mal in persisting throughout the entire day, or week, or months 
or whether occurring only at intervals in the daily rhythm, yet 
in any case his perceptions become less keen and accurate, and 
he grows dull in all work that depends upon clearness of per- 
ception, as in the apprehension of forms in language, to some 
extent in mathematics, and to a considerable degree in the me- 
chanic arts, not to mention other studies. 

The senses are not the only nor the principal losers when the 
mind is over-wearied. Memory, both in its retentive and recol- 

>A Mewure of Mental Capaclt;. Pop. 8cL Uo., toI. ZLIX, p. T54. 

'Quoted by Eraepllo, loc clt 

•Loc clt 

•8ln«« the abOT* waa written, tbe writer baa read La PaUgtu IiHeOtetuent, 
by A. Binet and V. Henri. In wbicb tbe propoaltiona herein act fortb are In tb* 
main inbatanttated. Bee for a racent BsmmaiT of itadiea npon tbli point, Kotal- 
inann, School ayi/ient, cbapa. VII and VIIl. 
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Jective functions, becomes halting and imreliable. Who has not 
observed this in his own daily experiences ? Ideas which one 
has firmly fixed in his bead, and usually has in band when he 
needs them, cannot now be readily summoned before conscious- 
sess, and often keep out of reach alt<^tber. One has greater 
difficulty, too, in making ideas fast now than on other occasions. 
It seems as if the bewildering mechanism of the associative sy^ 
tem, regarded from the neural point of view, becomes in a meas- 
ure thrown out of gear, one might say, in fatigue ; and in this 
event, memory processes easy and natural in normal mentation 
are so no longer. TJndeT such circumstances one is apt to find 
that making use of devices for recalling ideas that at other times 
prove useful now are worthless. There is apparently an oblit- 
eraticm of old mental pathways; the energies of intellection are 
not discharged in the customary grooves, and the thought life 
then becomes to a greater or less degree either monoideistic or 
atomistic. As Kibot says,' "Fatigue in every shape is fatal to 
memory. The impressions received at such time are not fixed, 
and the reproduction of them is very laborious and often impos- 
sible. . . . When the normal conditions are restored 
memory comes back again." 

It is not needful to linger over the significance of these facts 
for the student. His success in the acquisition of learning; or 
to put it in a way which would better represent the chief aim 
of education, in building up a unified personality with interests 
and activities adapting him most harmom'ously to his social and 
natural environments, — his success in this depends so greaUy 
upon the power of retaining impressions and summoning them 
forth when needed to guide action, that it would be impossible 
lo overestimate the mischief that circumstances can do which 
joilitate against achievement of this sort. And then, regarding 
the immediate demands made upon the university student in 
his class-room, it is evident that the incapacity to 'fix firmly and 
in such a way as to be able to recall readily the ideas gained in 
the different studies is a thing of serious mien, as those who 
draw too heavily upon their energies in dissipation, in neglect 

'DittMMT of JTmnory, eb^. V. 
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of the requiremeats of food, air, and exercise, or in other ways, 
doubtless have occasion frequently to realize. 

Fatigue works most serious harm, in the elaboratire or re- 
flective processes. Eeaaon requires co-ordination of ideaa^ it 
necessitates holding before consciouBness in a single act of 
thought two or more objects, viewing them togedier to discover 
the relations which they bear toward one another. It can be 
Been that to accomplish this requires good control and balanos 
neurologically, and so psychically. But this is just what fa- 
tigue makes impossible, not absolutely of course, but relatively. 
jLny person's experiences will afford illustrations in plenty. We 
all know how difficult it is, or even how impossible it is to attend 
to matters requiring elaborate reasoning at a time when tJie vi- 
talities are run low. We generally defer the consideration of 
euch matters until a more favorable period when mental strengtlL 
has been regained. We attack our mathematical problems in 
the morning rather than at 5 o'clock in the afternoon. Even 
social custom has recognized this and has assigned the later hours 
of the day to occupations and pastimes requiring little concen- 
trated effort of mind. 

§ 5. Neural Fatigue : Emotional Effects. — ^It will not be need- 
ful here to do more than to refer briefly to the fact that the 
cerebral states which give rise to physical and intellectual in- 
co-ordination and errancy have a similar effect in principle upon 
the emotional life. People are generally aware of this, and they 
freely condone the bad temper of individuals at certain seasons 
because of their unhappy physical condition. If one studies 
the matter at close range, he can see that the people who Bm>- 
round him are sometimes transformed in temperament under 
an ordeal which overdraws their account in the nervous system. 
It will of a certainty impress one who will turn his attention to 
the matter to observe how in a siege of neurasthenia anti-social 
qualities, as irritability, jealousy, hatred, anger, and the like 
take possession of an individual who in fairer weather is well 
poised and not too conscious of self in relation to others in his 
neighborhood. 
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If one should seek for an explanation of these phenomena, he 
would find the most rational one, and one in every w&y consistent 
with the principles involved in the preceding discussion, in Uie 
theory of recapitulation; which postulates that the individual 
retraces in some measure and retains in his own being to a cer- 
tain extent the principal mental structures, intellectual and emo- 
tional, developed throughout racial history. The emotions most 
prominent in earlier phylogenetic epochs have been tbcee con- 
cerned with the preservation of self against the enemies lurking 
everywhere, and which constantly threatened annihilation.' It 
was self against all the world else. The developm^t of the 
altruistic or social emotions has been of very recent origin in 
racial evolution ; and by virtue of a principle of heredity where- 
by latest developed phylogenetic characteristics are most unsta- 
ble in ontogenesis, one is warranted in holding that while the 
social emotions are for the most part pre-eminent in the individ- 
ual under normal conditions, yet these very emotions are most 
affected in fatigue, when the last formed and highest areas of 
the brain are first disturbed in their functioning. The process 
in racial ascent of gradual specialization of brain areas to take 
on more and more delicate and elaborate motor and psychic func- 
tions has resulted seemingly in the highest bodily, intellectnal, 
and emotional activities becoming bo intricately interwoven thtX 
one cannot suffer except at the expense of the others. Speaking 
nenrolc^cally then, the conditions requisite for co-ordination in 
intellectual and motor activities are requisite for the efficient 
«ontrol by the highest social emotions of those which are of a 
lower order, and represent earlier predominant diaracteristics 
alike in phylogenetic and in ontogenetic history.^ A matter 



'One la Imprcued with thli thoDsht ma he readi ■ 
tta DBtlTe wUdnem, — rach accoiiDts u one ltat» In Klpilns'a books, or to 
ThompMD'* wad Anlmoii / Save Knovin, or Comlali'a Anfmott at Work ami 

' For ■ detailed preaentatloti of tbia tbeorr, ae«, Uaraball: Blologieiil Leeturet 
ani Sddretiet, lecture on BecaidtnlBtlon ; Horgan : BtMt and IiuHaet, wbole 
book ; Ehrnmmo&d ; Atctnt of Han, whole book ; Le CoDte, B«Ugto» ant Sooht- 
Ho», p. ISB et *eq. ; Oppenhelm, op. dt, chape. I and II ; Baddon : The Stady of 
Uan, Part It ; Baldwin : l/ental Smelopment, M9thoi» and PrwMtta*. ehapa. I, 
IV, XIII : Hatl : Fear, American Journal of Fl^cholani, vol. Till ; Bark, op. dt ; 
Pedazoglcal Seralnarr. TOli. Ill, IV, V, artletea on Bererle^ HeDtal Automation*; 
B11II7I11C and Teaalns, Oanws and Plara, Tenancy, etc, Mc. 
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which is well rect^ized may be alluded to in this connection, — 
while under the influence of alcohol,' or in cerebral dieease,^ 
lower and more ^oistic impnlses usually gain mastery of the in- 
dividual ; and thus in some of their effects fatigue, cerebral dis- 
ease, and intoxication seem closely related, explicable upon the 
flupposition that all three attack the highest levels in the brain 
first and prevent, therefore, full and sure control of lower areas. 

Again, it has been emphasized by studente of this particular 
phase of fatigue, as Cowles," Beard,* Dresslar," and Moaso," 
that fears which in &e normal life are held in check are now apt 
to assert themselves and color the emotional life. There rises up 
in the early stages of fatigue a sense of dread of an indeffinite 
fiomething which ia about to happen ; and, as depletion pro- 
gresses, particular objects persist before the mind and fill the 
individual's life with uncertainty and apprehension. In busi- 
ness the neurasthenic is afraid to assume any responsibility. In 
.the clase-room the pupil is unduly self-conscious and lacks con- 
fidence in his own ability ; he is timid in the presence of others, 
and morbidly afraid of possible criticism. In short, the vigor 
of what we may call personality denoting one's psychic enaemblei 
as it were, is reduced, and this is revealed in the emotional 
depths as quickly, perhaps more quickly, than in any of the other 
parts of the being. 

It would seem possible to explain these latter phenomena also 
by the theory of recapitulation, One of the most important and 
serviceable emotions in the development of the race has been 
fear, manifested toward a multitude of objects incessantly 
threatening danger to life and limb. These experiences have 
left their trace in the nervous organism even of the human spe- 
cies, and each individual must receive them as a heritage in the 

>8m Wllsoa, DmnkenntM, p. 29 et tog. 
■Set K«rcler, op c(i., p. SOS et tea- 
•Loc dt. 
•Loc. elt 
»Loc. cit. 
*Loc clt. 
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form of "broken reflex arcs"^ or "nidimentary instincts."' In 
ihe normal life these reverberations of a remote paat are not 
distinguished because of the strong tone of the higher psychic 
life ; but let this supreme self yield its efficacy at any time and 
then these recrudescences from phylogenesis well up into con.- 
aciousness. 

Lastly, it may be said, although it scarcely needs argument, 
that ethical feeling, being a most highly complex social attitude 
or attuuement and a recent addendum to the ancestral record, is 
iquickly estranged by whatever disturbs the delicate normal func- 
tioning of those material media through Which spiritual charac- 
teristics are made manifest in this physical world. Collin,* 
,Wey,* Morrison," Wright," Lombroso,' Eibot* and Mercier,' 
who have studied moral degeneracy as a social and as an indi- 
Tidual phenomenon, have testified in confirmation of the doc- 
trine that moral obliquity is generally the accompaniment of de- 
iective physical conditions, and in all probability is the legiti- 
mate issue of these. When the highest and most essential cere- 
bral structures become impaired through dissipation of vital ea- 
'ergies or improper nutrition, whether due to ignorance, excess, 
or asceticism, one becomes then a fit instrument for anti-social 
land immoral impulses ; but let him preserve within himself as 
■an individual the vigor of those organs which nature has with 
amending patienoe developed in the evolution of the raoe and he 
will have a superior chance, to say the least, of adjusting him- 
self in harmcmions relations to his social environment. 

>Btbot. 

•SpMcer. 

•Paper* (i» Pmtology, 1S91, pp. ST-38. 

•n>ld., pp. BT-69. 

•Jiirenfto OK«n«»n, Part II. 

*AiueTlcui Joomal ol N«nrolag7 and Pircblatrr, toIb. II and III, pp. 136 at 

'JPeinoto Offender*. 

■PfyoAoIopv of the EmotUmi, chap. XIV. 

'Banttji omI ItMOKlfy, p. 80S. st aag. : .. . 
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§ 1. The Student's Obligations to the State. — In view of the 
foregoing it ou^t not to be neoeeBarj to make apologies ioi 
urging observation of the laws of cerebral hygiene and ©otmomy 
by the student in his daily life, as a member at present of an 
educational community, and as a leader of social pr(^re88 when 
his preparatory training shall have been completed. But it 
is not infrequently the caee that college youth manifeet little- 
interest in that which has I2ie appearance of relating to their 
immediate well-being, physical, moral, or intellectual^ it is in* 
deed esteemed at times to be a. mark of superiority to show 
indifference toward things of this character. It is not appsr- 
^itly believed in a serious manner that the attainment of the 
highest degree of perfection in respect of all tiie elements of 
personality should be the supremest ctmoem of every individ- 
ual wheUier wit^n or without the university. But even if 
a student cannot see that it is a dnty he owes to himself to 
promote in every way possible physical and mental vigor and 
balance, yet as a factor in the social whole and maintained 
during liis educational career by the stat« in ithe hope that 
he may return to oonfer blessings upon it, to be a guide in. 
morals and to make less rigorous the struggle for physical 
existence — ^these considerations make it obvious that there is. 
absolutely no course left him but to conserve his enei^ies and 
employ them to the beet advantage, that he may repay the obli- 
gation due the commimity that has favored him. In the sup- 
port of the university the state provides means for a few of 
its members to receive the benefits of the broadest educ&ti(Hi; 
it has then a just right to demand that every individual so 
favored shall profit by these opportunities to the fullest possi- 
ble extent If for any remediable cause, as dissolute linng. 
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or excess, causiDg waste of vital forces, or failure to provide 
norvoua energy equal to tie need in profiting by instruction 
here, a student does not make the most of his privileges, then 
from the community standpoint such an one is apostate to hia 
plain and simple duty. Being a recipient of the bounty of 
the commonwealth, his indebtedueaa to it cannot be gainsaid ; 
and it is a wholly erroneous conception which persists against 
all reason in some university communities, especially in those 
sustained at public expense, that a student is not beholden in 
hie conduct to any one but himself and bis guardians. 

§2. The Study of Psychical Processes, — Dangers, Advan- 
tages. — ^It perhaps should be said at this time that, in general, it 
cannot but prove detrimental to become too greatly concerned 
about one's own j^yaical or mental processes. One who intro- 
spects much for egoistic ends can accomplish but little in 
this world ; thinking all the time about life functions tends to 
render them abnormal. Nature has evidently designed that for 
the moat part one ehould be interested in objects and aims 
outside of self; and the machinery of the organism will run 
most smoothly when it is left largely to the oversight of sub- 
conscious agencies. But while this as a general principle is 
of superior worth in the practical affairs of life, it yet does 
not obtain rigidly as it relates to the subject under discussion, — 
the most frugal and efficient methods of generating and expend- 
ing nervous energy. Every one knows, to illustrate by a sin- 
gle instance, that in the matter of food, which is the moat im- 
portant factor in the production of vital force, there are great 
difBculties to be overcome in breaking away from the dogmas 
and practices of tradition. But recent investigation has made 
the beginnings at least of a science of nutrition, wherein are set 
forth the needs of the organism that it may best fulfill its func- 
tion as an instrument of miud and as a mechanism designed 
to accomplish a given amount of work, and how these needs 
may best be met: yet the community at large for whom alone 
these things are of value, has exhibited little interest in them 



c by Google 



66 BULLETIM OT THI UNtTIEBITT OF VIBOOHSIN. 

thus far. <'Wliile instinct may be trusted a good way in ad- 
vising 118 what and how to eat, yet it is certainly not an infal- 
lible guide, especially since it is not within its scope to surest 
improved methods of manufacturiiig foods, and even new kinds 
of foods themselves. It merely determines sort and quantity 
when articles are presented, so its sphere of usefulness is quite 
limited. Again, we tend naturally in most instances to save 
needless wear and tear of mind and body, yet as we shall see 
later there are avenues of waste which continue to drain off much 
of our energies imtil we get to work consciously to stop them up. 
In respect to these matters, then, study cannot fail to be of bene- 
fit to every person, teaching him how to make the best kind of a 
machine of himself, so to speak. But when once he learns the 
trick, his mind may with advantage be turned altogether in other 
directions ; he need not, he must not, be in constant query re- 
specting what he should eat, and how he should work. 

But now we are all apt to feel and often to say that wd 
have thus far been steering our barks in a given direction, 
and considering how the winds have favored us, and what prog- 
rees we have made, we cannot think we have been on the wrong 
tack. There seems to Inrk witliin the bosom of every one of 
us a conviction begotten of the tendency to r^ard self as the 
standard of excellence, that we cannot be very greatly improved 
upon; but this belief, it need scarcely be said, is rarely if 
ever the result of much reflection upon one's attainments and 
limitations. While one may find occasion for congratulati<ni 
that he is as well balanced as he is, and that his energies are 
devoted as largely as th^ are to profitable production, yet he 
ndeds to recognize, or moat of us do at any rate, tha,t we are 
hindered in a thousand directions by obstacles and restrictions 
which seriously impair efficiency. Most of us probably have 
little conception of what a perfect man-machine would b^ one 
who is thoroughly balanced in mind and body, who always 
has himself well in hand, Who has abundan/t energies for the 
tasks which lie in his way. One who, looks at life as in « 
process of evolution, which seems in no wise to be yet com- 
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plete, Bees that in the matter of htunan perfection (whidi 
means nothing more than consummate adjustment to one's so- 
cial and natural environments) people may be aided in indi- 
vidual cases in attaining thereunto hj compliance with the nat- 
tiral laws to which harmonious adjustment is required. This 
oonception leads one to believe in the possibility of continuous 
improvement, while at the same time holding securely to all 
that has been acciuuplished, and being devoutly thankful there- 
for. 

§3. The Educator's Concern With Cerebral Hygiene. — Such 
a bulletin as this would doubtless not be necessary if there were 
persons in the community whose special interest and duty it 
was to bring the matters herein discussed in their praotioal 
aspects to the attention of the people at large. But there are at 
present few such persons in any community, and in most plaoee 
there are none at all. One would naturally suppose that these 
affairs would lie within the domain of the physician; but as 
a matter of fact physicians have hitherto been dealing largely 
if not entirely with disease, with therapeutics, while the thing 
we are considering is of a wholly different character. One'B 
energies may run out on the debit side for so long a time, 
without proportionate income ca. the other side, that hostile 
forces overpower him; disease seizes upon him, and then the 
physician seeks to aid him in winning back wasted strength. 
Sut it is a fax cry from the highest efficiency of mind and body 
to that disintegrated condition realized in actual disease. One 
may be living on a low plane so far as the generation and 
conservation of vital energy is concerned, and yet not come 
under the eye of the physician. The M. D/s have not yet 
dealt largely wilJi the subject of nutrition for healthy beings ; 
and they have only glanced by the way at all the various ave- 
nnee through which energies are dissipated in prosecuting the 
work of daily life. Indeed, medicine seeks to cure, not to pre- 
vent, nor to raise the general level of oi^anic lifa A few medi- 
cal writers have, however, given these matters some attention. 
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but it would require little space to enumerate them and tell what 
they have done.' 

As things stand at present it falls to the educator to coo- 
aider some of these physical phenomena which directly deter- 
mine the fruitfulness of his teaching. It was generally thought 
in older times when the relation' of mind and body was quitft 
differently understood, that the teacher's duty was fulfilled 
when he simply offered mental aliment to his pupils* If they 
did not receive and digest it, he sought to aid them in the 
process by generous stimulation with the oane and the birch.* 
But inJ our own day an intelligent teacher knows that when 
his pupil is lacking in available cerebral energy his inatmeti«Mi 
will be of little avail, either in cultivating the intellect or in 
fashioning character ; and he ascribea shortcomings more often 
to defective physical conditions than to lethargy or perverse- 
ness of the will. He sees then the necessity for considering 
those factors which inevitably decide whether what he presents 
wiU be wrought into the mental etructure of his pupil or whether 
it will simply be an added load to an already overburdened 
mind, — overburdened because of deficiencies in the neural 
structures through which it is manifested and by which it is de- 
termined. 

§4. Studies at the University of Wisconsin: Purpose and 
Methods. — ^Holding these views the School of Education, at the 
instance of the writer, sent out to all students in the UniveTsity 
of Wisconsin, in the spring of 1898, a questionnaire relating to 
the subjects discussed in the preceding paragra[^, — the modes 
of producing cerebral energy and conserving it so that it may 
as fully as possible be expended in profitable directions. The 
primary purpose of the questionnaire was to turn the thoughts 

■The belt work with wbldi I am ftunltltr li BtereDioa aod Mnrpb;, op. clt, S 
Tola. This ts Dot adapted, however, tor geoecal reading ; dot does It devota 
much kttebtlon to meDtal hrglene and economr Other good wotIui m« Farts : 
FracMcal Bygiene; WIImd: Hani1>ooic oj Hvottnt a*t Bti*ttary 8eten«e; Boh«; 
Temt mok of Ifvpteite. Carpenter's Ph]>>lol0KT bu «ome Tei7 good hint* on hr- 
Blene. MaitiD ; Th« ?Mman Body, chapa. XX, XXI, and XXIX dlaeniM In A 
■clentiflc tmS practical way aome of the probtenu hweln conildered. 

'See a moat Intereatlng book,— Cooper: The Hlator; of the Bod. 
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of students to a oousideration of the hygiene of food, exereifle, 
TentilatioQ of living and sleeping rooms, the armngement of 
the daily program, the use of particular materials in -writing, 
and similar matters of practical importance ; and it was hoped 
in addition to obtain statistical data relating to these affairs 
wiiich would be of some local, and perhaps also of general in.- 
twest. The questionnaire, with the esplanator j letter, follows : 

Madisoh, Haboh e, 189S. 
Th« accompanying circular la sent yon In the hope tbat yon may be 
able to give me some exact Information respecting your mode of life 
In the UnlTerelty. This la not requested for any personal reasons what* 
ever; but it Is desired simply to be collated for aclenttflc purposes vltb 
similar data gained from other students. In the course In Child-Study 
mnch attention is given to the subject of mental hygiene and economy 
during the period of school and college life; and it Is the plan to use 
the information obtained from the responses to thle circular la the 
regular Child-^tudy work, and as the baals of a bulletin to be issued 
later for the guidance of students In respect of the Important matters 
referred to herein. It is the purpose to present In this bulletin the 
reeulta of research regarding the manner In which one's dally life 
Bhould be ordered bo that he may do the greatest amount of intellectual 
worlc with the least expenditure of energy, and without endangering 
mental health and poise; but in order that local conditions m^ be 
made more suitable. If desirable, for student life, It Is needful that tbose 
conditions be understood Just as they ezlat I trust, therefore, that you 
will anawer the encloaed questions as fully, and particularly as aty 
curatelj/, as possible. If you are not sure In any of your replies, say so. 
If there ore a&y questions you do not care to answer, omit them; but 
I wish to assure you that your name will in no case be known to 
any one but myself and my assistant, and it Is recorded eimply as a 
guarantee of earnestness and good faith in the replies. If your aa- 
awers are referred to for any purpose whatever It will be by number. 
Please to return the circular In the enclosed envelope as soon as you 
can conveniently supply the information requested. Drop the en- 
velope tn one of the boxes labeled "Child-Study" In Library, University, 
or Science Hall. Be as complete and detailed In your answers as your 
knowledge will warrant, using more paper if necessary. 
Very respectfully yours, 

M. V. O'Shwu 
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CIECDLAE. 

1. tinder tSe beadlnsi BreaUut, Luacheon, Dinner, pleue write In deUU 
wbU yoD coitoDurltr eat and drink at each meal. 

It poulble, kew account for a. week and Indicate number oC tImM each artldo 
la eaten ; that : oatmeal, 7 ; beekateak, 6, etc. 

Be apeclflc regarding tbe qoalltr of each article, aa iread: Braham, whola 
wbeat, white. a» ; neat.* bwfateak. roaat beef, roaat chicken, enameratlnx aacb 



I, M aeeoratelr m poaalble, in what manner and how thorongUr 
each article la cooked. Obaerre partlcniarlr whether tbe meat I* boiled, bn>ll«d. 
roaated, or fried ; bow long the oatmeal and other «er«ali are cooked, whether 
over night or on); for an boar or two In the monUot; whetber the bread t* light 
orheavf, etc. (Your landladr will doobtlen gladtf Inform ron apon these mat- 
tera If roa aak her, and ahe will probably be pieued to note your Interest In ber 
enllnary enterprlaea.) 

S. What article! of food do ron like beetl What one* really form the snb- 
•tanee ol yoor dietary) Do jon eat between meala, indulge In midnight Innchei^ 
«tc. } Do TOO hare dinner at midday or at night 7 

n. Sluf: 

1. Do yon sleep soundly 1 Dream machT 
■pend In sleepT How late do yon study i 
Wliat time do yon arise in the morning? 

2. Have you ever studied all night, or nearly soT What effect did It hava 
apon youl bas knowledge gained at auch time been endurlngl 

in. Biodt: 

1. How many boots per day? What are yonr study boors? Are they regular 
and nntntempted, or otberwIsaT How many boors may yan count npon wltlt 
certainty to be entirely uninterrupted dnrlim the dayT Daring what hour* of 
tbe day are yoo at yonr best! When are yon dollestl Do yoa stimulate yonr- 
aelf arUfldanr to stndyT If so, how? 

3. Indicate the amount ol time you spend upon each of yoor studies T How 
many bonra of written work each day? Pen or pendlT If pen, line or blonC 
point? Hetal holder? If peocU, soft or bard? 

IT. Bbuts: 

1. HeadacbeaT Indigestion? Colds? 

2. Hare yon bad your eyes examined by a skilled oenllttT 
8. Indicate time spent by yoa In gymnaalum ; In open air. 

4. Do you dance? How freqnently? Bow late? 
0. Do yoa smoke? Cigars, Cigarettes or Pipe? 

T. In aiNnm. : 

What do you pay for board? For room? How large a room hare yon? Hoir 
many In It? How heated? How rentllated? Do yon board yourself? Do jon 
do your own washing? How much work, manoal or otherwise, do yon ondertske 
oatslde of your Vnlrerslty duties? 

A few words respecting the distinct purpose of this study and 
the method of its prosecution should be added here. In tbe first 
place, it was fully realized that it would not be possible to obtain 
a great body of accurate, scientific iniormation by this method, 
especially in r^ard to the subject of food, in respect either of 
quantity, quality, or the character of its preparation for utiliza- 
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tion in the orgaQiBm. No effort was made to ascertain how much 
food was eaten, for the reason principally that such a request 
could not be complied with ; and this information was not partio- 
nlftrly desired anyway since there was no intention of enquiring 
^n minute detail into local practices because of the vast 
amount of labor it would entail without being of great value. 
What was wanted was a general statem^ent of the articles of 
food which form the substance of students' dietaries ; and it was 
thought to be sufficiently definite for the purposes of the study 
to assume that the amount and quality of the articles consumed 
would be such as have been commonly found to be the case else- 
where. Eegarding the subject of cooking, it was not hoped that 
exact data could be obtained, since it would be difficult for stu- 
dents to determine this with absolute accuracy. It was thoi^ht, 
however, that some reliable impression could be gained, especial- 
ly of the cooking of starchy foods and of the especial manner of 
preparing meats. The results have realized all that was antici 
pated, although in some instances the answers were for the most 
part useless except as they could be interpreted from other papers 
that were written by students living under similar conditions, — 
obtaining their food at the same table, for example, and dwelling 
in the same house. In the interpretation of data the writer 
makes use of his own observations gained while visiting several 
boarding clubs and restaurants. His experience, it ma^ be 
added here, has substantially corroborated the results obtained 
from the questionnaire. 

The data furnished in response to questions relatii^ to ex- 
ercise, habita of eating with respect to hours and irregulari- 
ties, the size, heating, and ventilation of living rooms, the ar- 
rangement of the daily program, the employment of writing 
materials and the like, are more complete and definite and are 
reasonably satisfactory. The information respecting health, 
however, is probably only in a relative way of value, since stu- 
dents are not able to observe suab matters with scientific accu- 
ral^; and they, in common with other people, are not good 
jadgee of their own status in this r^ard anyway, since they 
liave no standard for measurement except their own ezpe- 
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rienoes, -which are too apt to represent to them normal condi- 
tions, however far they may be from this. It was expected, 
titough, that the data here would be valuable only in a general 
way as indicating instancea of important abnormal conditions- 
■which interfere with the efficiency of the individual's work. 

While it was hoped to gain from the investigation some re- 
liable estimate of the energeic aspects of student life in 
our community, yet the primary object after all in asking 
students to report the practices of their daily lives was (and 
this has been already said) to direct their attention to a few 
of these vital things in the belief that this in itself would serve 
to correct some wasteful habits. It was thought it would 
be of value, also, to surest to students the necessity of intel- 
ligently arranging their dietaries so far as they could control 
the matter, with the purpose in view to provide the largest 
amount of energy at the least expense, whether regarded from 
the point of view of the effort required to transform certain 
foods into nervous force, or of the apparently more practical 
aspect of the financial outlay. This expectation has been real* 
ized in a measure at least, since there has cwne to the writw 
trustworthy evidence that the questionings of students in re- 
gard to the articles of food and cooking has resulted in some 
improvement in both directions. It was believed, finally, that 
this would be a good way in which to prepare the minds of stu- 
dents for the discussion of the subject of mental ecouOTuy, which 
is the raison d'etre of this bulletin. 

The labor of collating the returns was bo great that it wae 
found impossible to examine but 316 papers.' Care was tak^i, 
however, to select those which represented customs and praiO- 
tiees in the different phases of university life, and it is doubt- 
ful if there would have been any special advantage in the exam- 
ination of a much larger number; the conclusions regarding 
local manners and methods would probably not have been mate- 
rially altered therebv 

t tbe work waa done andei m; direction bj Mr. V. 3, 
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CHAPTER IIL 

JtKLATIVB VALUE OP FOODS IN THE PBODDOTIOH' OP NEBVOUft 
ENEBOT. 

§1. Philosophy of Nutrition. — ^It is no doubt known to every 
one that the primary function of food in the system is to sup- 
ply tbe force or forces required for the maintenance of the 
activities of life- The organism may be considered from this 
point of view as a mechanism designed to aocomplish a certain 
amount of work, physical or mental ; and in effecting this the 
energy represented in the thing done, including all accessory 
expenditures and waste, must balance that expended by the doer, 
iliuB conforming to the principle of the conservation of energy. 
The work thus required to be performed by every organism 
and entailing dissipation of vital enei^ may be regarded as 
of two kinds; in the first place the body must be kept up to 
a temperature quite above that of the environment in which 
it is ordinarily placed, and a large amount of force must there- 
fore be transformed into heat Then there is in every instance, 
though differing with different people, a diaracteristic amount 
of energy employed^ in muscular and mental activity. In these 
two directions force is being constantly utilized, and it must 
be as constantly replenished by the processes of nutrition if 
life is to be maintained 

The factor of heat seems to be a practically uniform one 
for all people, since if in any case the body fall far below a 
certain standard the delicate adjustments essential for the per- 
petuation of the organism are disturbed and physical annihi- 
lation ensues. And by virtue of a comprehensive law of be- 
ing, whereby all poBsible effort will be made to prevent the 
dissolution of life, the organism will strive in every way to 
etipply the necessary energy for the preservation of normal 
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temperature; and when needed it will draw upon the credit of 
the miificnlar and nervoua ajstems, since one can surrive with 
a relatively small amount of either motor or mental action. 
When, then, it may be remarked by the way, the body ia not 
properly protected in cold climates, the energy which ia gener- 
ated in the system will be diseipated in comparatively large 
ratio in the effort to keep wann ; and, as a consequence, less 
force can be utilized in the kinds of work for which in reality 
the organism exists ; for in the highest forms of Uf^ whatever 
may be true of those lower in the scale of existence, the ulti- 
mate purposes of existence are very clearly of a mental CTiex, 
And in the attainment of these, motor processes are for ths 
most part essentiaL So that in man mental and motor activi- 
ties are of primary importance, regarded fr<nn the point of 
Tiew of the raiBon d'etre of the organism, as well as from the 
testimony of introspection and of the desires of the human 
heart 

In addition to the purposes of nutrition already indicated 
there should be mentioned one other. In a growing structure, 
where continual increase in size and weight is taking place, 
there are required nutritive substances other than those utilized 
in carrying forward somatic and psychical funetionings. There 
are needed substances for augmenting the bulk of bone and 
nerve and muscle, — materials for construction, that is to say. 
In adult life, however, when growth has been completed, there 
is no longer a demand for materials to build up, but only to 
repair tJie wear and tear of mind and body; so that in maturity 
we may take aecotmt principally of the requirements <^ the 
organism for the graieration of force «n{Joyed in the prosecution 
of mental and motor euterinrises. 

To return to our first proposition, the energy demanded to 
sustain the activities of life must be supplied in the food atufFs 
which are eaten. Now it is probably well known that various 
food elements are required to meet the different necfds of body 
and brain. The nutrients best suited to furnish the materials 
employed in making bone and muscle are not alone sufficient to 
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promote eitlier muBcular or meotal action ; and those adapted to 
supply phjBical power In largest measure are not in all cases th« 
ones from which to gain cerebral energy most advantageouslj, as 
will be demonstrated more fully later. It should be not«d here, 
however, that we say just the ones, for in some degree the enei^ 
■of the entire organism may on occasion be drawn upon for the 
maintraiaiice of either mental activity, motor activity, or tern- 
{>eratare. This is indicated in the fact that arduous manual 
labor lessens the vigor, keenness, and duration of intellectual 
prooessea,^ and reduces the temperature of the body. And in 
the same way intense and long continued mental application 
reduces the power of motor execution,^ and, as in muscular 
labor, makes heavy danands upon the calorific condition of the 
Bystem.^ Spencer* called attention to this some time ago, and 
insisted that excessive brain work was causing physical dete- 
rioration in the English people. Mosso" maintains that severe 
brain work makes so great a demand up<Hi the enei^es of the 
body that the muscles sacrifice a part of their albuminous con" 
fltituents that mental activity may be sustained. 

And yet there is a limit to the convertibility of llie enei^ee 
of the organism. One may be in good fieedi and yet be undeiv 
nonrished nervously. Warner,' in his inspection of the school 
children of London, has frequently found instances where there 
was every evidence of adequate bodily nourishment, and yet 
nerve signs revealed a depleted condition of the brain. A few 
years ago there came under my observation in the city of Buf' 
falo two diildren who gave their teachers and parents much 
trouble on account of their irritability and the slow progreee 
they made in their studies. They appeared outwardly to be 
well nourished ; but finally upon expert examination it was 

■Cortla, PedKtDslcal SemliuiT, Vol. Vt. VI, Mo, I, p. TS. quote* Uouo u uylng 
tbat be bu aeTeral times climbed to the top of Hoont Blanc, bat be can ramMi- 
ber nothing of tbe view. He bai a friend wbo has to write down bla ImpreMlona 
on hia WK7 op or he can retain nothing. 

*8ee an Initance of lack of ileep canilng marked fail In temperature. Pedar 
(Oglcal SemlnaiT. Vol. VI. No. 1, p. 81. 
*ffdBC«tiO)>, p. 260 et leq. 
■■Loc dt 
*M«ntal Fatmltv, pp. 79-80. 
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foDiwi that the blood was deficient in the elements required for 
adequate cerebral nutrition, and a special diet waa resorted to. 
In a few weeks Uie children had noticeably improved in their 
emotional activities and in their inteHectuBl work. 

While, then, the production of energy for mental activity is, 
for the most part, simply one phase of the general problem 
of generating force for all the needs of the organism — the brain 
drawing its quota out of the common stock — yet in some meas- 
ure this demands particular consideration. At the same time' 
we must recognize with Warner,^ that one probably never finds 
a vigorous brain in a starved body ; so that in aiming to pro- 
duce cerebral energy we must see to it that the organism in toto 
is well provided for, which requires that we consider the sub- 
ject of nutrition as a whole. 

It seems almost superfluous to say that the ideal dietary ia 
one which will just meet the needs of the organism; it will 
not supply more nor less nutrition than can be profitably util- 
ized. Overeating results in burdening the system, and so lim- 
iting its efficiency; undereating fails to supply fuel enough to 
keep the machinery of life in motion. There should indeed 
hang over each man's table the motto, "Eat to live, so that every 
power will be at its best ;" and if this be made the rule of life 
one's board will afford the foods which his occupation specially 
demands. If he be an outdoors-man he must have more con- 
structive and calorifacient material than if he live a sedentary^ 
life. If he be a student, fond of vigorous physical exercise for 
a few hours during the day, he will need to make more promi- 
nent in his dietary the reparative and heat-aflording foods than 
will bis lediargic, inactive classmate. When these individual 
needs are not recognized and the same regimen is provided for 
a21 with little opportunity for selection, then plainly some must 
suffer ; there vrill be those who will be either overfed or underfed. 

It has already been indicated that different food-fltuffa contain 
different nutritive elements, and in order to secure proper nu- 
trition they must be combined with one another in such a man- 
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ner as to preserve right proportions between them in ministering 
to the needs of the organism, no matter whether we depend upon 
appetite, chemical analysis, or custom as our guide; a point 
■which will receive fuller discussion in another place. The prin- 
cipal constituents of foods are : fats, carbohydrates, albumen (or 
protein), and salts ;^ and the uses to which each of these are put 
in building up, repairing, and sustaining menttal and motor ac- 
tivity are satisfactorily stated by Church,' whose treatment of 
the subject may here be adopted. 

Class I. — Ndtbients. 

Division 1. — IncOffl&usH&Ie Compoundt. 

Oronp i. Water — The carrier o( nutritive materlale and waate prod* 
acts; forms an essential part of all tissues; Is present In large 
proportion where change Is most active. 

<lroup 11. Salts or Mineral Matter, such as common eaXt and phosphate 
ot lime, which serve to effect changes and build up certain tUeuea. 

Division S.— Combustible Compoundt. 

Oroup ill. Carbon Compounds, euch as starch, dextrin, sugar, and tat, 
which serve to keep up the heat and movements of the bodv by 
the discharge of their potential energy during oxidation In the 
organism. The fat of the body Is formed in part from fat or oil 
in the food. The members of this group are often called "heat- 
givers," a term which Is equivalent to "force-producers," 

Appendix to Oroup 111. Gum, mucilage, and pectose, approach starch In 
chemical composition, and probably serve the same end. Cellulose 
may be named here, but its value as a nutrient is doubtful. 

Oronp Iv. Nitrogen Compounds, such as albumen, myosin, and casein, 
the chief formative and reparative. compounds of food; they also 
may yield fat, and by their oxidation set free heat and motion. 
They are often named "flesh-formers," while the group is known 
as albuminoids. 

'Hwtln. Samut Bodr, chap. XSl. emplofB ■ more detailed daiBlBcatlou, bot 
It Is coDunoD DOW nmoDK wrltera oa dietetics to ipeak only ot the tour (Mat 
cluwB o( natFltlTB elemeatB, and this vlll be deemed sufflcleiitl; detailed (or our 
porpoiea. 

'Food, p. 0, (London, 1S89, Chapman and Hall). 
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Appendix to Group iv. The OBBein of bones and gelatin; cartilage and 
ctaondrln; keratin and elaatln from sUn and connective tlBane^ — 
approach the albamlnolda In compoaltlon, and may serve In & 
measure, some of the same purposes la the body oa thoss to vhich 
the true albuminoids are applied. This series ot compoonds mar 
conveniently be designated the osselds. 

Class II. — Food Adjdmctb. 

Group 1. Alcohol, as contained in beers, wines, and spirits. 

Group 11. Volatile or Essential Oils, and other odorous and aromatic 

compounds, as contained in condiments, lik« mustard and pepper, 

and in spices, as ginger and cloves. 
Group lii. Acids, as citric acid in lemons, malic In apples, tartaric in 

grapes, oiallc In rhubarb, and acetic In vinegar and pickles. 
Group Iv. Alkaloids, as caffeine In coffee and tea, theobromine In cocoas 

and nicotine In tobacco. 

§2. Statistical Summary of Studies on Foods. — ^With tiis 
■word upon the Bubjeot of nutritive values in general the returns 
from the qnestiotmaire reltttiug to food may be presented. The 
figures denote the number of times the various diebee were eateoi, 
in a single week, and indicate simply the relative frequency' with, 
which certain articles of food are found in our students' dieta- 
ries. From an examination of the tables and individual diet 
liste it will become evident, and this is a point worth noting eai^ 
ly, that brain workers in our community have set before them 
substantially the same bills of fare that manual laborers do, or 
that they discussed themselvea when they were upon the farm,, 
living an active outnioor life. 

1^ different articles of food arrai^ed according to their rela- 
tive frequency in dietaries are given below, l^e returns do not 
indicate the precise days of the year upon which records were 
made ; but it may be sufficiently definite to know that the blanks- 
were distributed on IMardi 23, and were all returned by- 
April 27: 
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Samples of the bills of fare served in the variouB places where 
students obtain meals are offered to show individual differences, 
and to be used later in computing the nutrient value of these 
typical raitiona. 

Club JJoard— QueetioDnaire No. 1101. 
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PHvate £oard~Vo. 1M6. 
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Ladiet' Hall— No. 1087. 
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The articlea of food which are tctually eaten moat largely aie 
iodioated in the answer to the question, What foods really form 
the subetanoe of yonr dietary ! One hundred and nine answered 
meats and regetahles, without specifying the kinds of :?ach. 
Eighty-five live principally on oatmeal, according to the retuj'ns; 
85 on bread and butter ; 80 on potatoes ; 71 on eggs ; 76 on rL'ast 
beef. 

§3. Compoaiiion of the Food-stuffs Found in the Tables. — j'n 
order 1» paas judgment upon the value of these dietaries, eithor 
as a whole or individually, it is neceesary to know what nutritivs 
ingrediento the various articles mentioned afford. It is doubt- 
less impossible to determine tliis exactly by any known met^oca 
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of calculati<nt, sinoe the dement of life im general and individu- 
ality in particular/ which cannot be precisely reckoned with in 
our present methods of scientific experiment, probably modify, 
in scHne measure the value of a food as it might appear when 
subjected to dieuucal examination. But chemical ai^lyeis can 
ascertain -mXh accuracy the composition of any food, and this 
bas been relied up(Hi for a long time as a measurably safe index 
to the worth of any article. It is certainly not an overstatement 
to say lliat it is a reasonably reliable and serviceable mebhod of 
determination. Granting an unknown and indeterminable fac- 
tor in estimating the nutritive value of any food, yet chemical 
analysis would enable us to say this much at leaet, — ^that there 
are certain things in whjch it would be impossible, considering 
the limitations of the human digestive apparatus, to get sufficient 
albuminous elements, for instance, to support active, vigoroiis 
life ; while in others, if eaten exclusively or even largely, albu- 
men would be gained in excess. In tJiis way, diough the for- 
mulas obtained from chemical analyses do not represent the 
exact value of milk, for instance, as it will be received by the 
stomachs of different persona, yet, to repeat, it does indicate the 
substances from which the several elements may be derived most 
easily and eoonicanically, and this will give enough play to in- 
dividual preferences and idiosyncrasies in digestion and assimi- 
lation. It should be said, too, that wliile the organism requires 
a certain quantity of fata, carbohydrates, and albumen, yet the 
administration of these in pure form would not serve to properly 
nourish a person. The nutrition' which they contain is yielded 
only when ihey are obtained in an organized state as th^ are 
found in nature in the fruits, seeds, ete., of plants and in the 
fle«h of animals. 

The composition of foods as given by various investigators,, 
while differing in some cases in sli^t d^jree, are yet for all 
practical purposes identical. The moet satisfactory analyses 
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with which the writer is familiar are thoee made by Jordan^' 
'AtwsibEx* Church,' Smitii,* and Kellogg." The table* by Atr 
water are given below: 
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ijoidu: DUtarv StwKM at tlw JTotos State CoK<0« te I8», i«bltdied by 
WuhlnfttKi OoTeminsiit Printing ODee. 

■AtwBter: Food*: XntriHea raliw and CmI, WBitlngton OoTunnent Print- 
ias Office. 

■Chorcli : food, Cbapmu mi Btil, LodOod. 

'Smtth: rood*, D. Applston & Co., New Tork. 

•Kdlon: PubUeatioiu of tike Laboratory 0/ Swiena 0/ (h« Battle Great 
(Uicti.) SmtUartum. 
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Composition 0/ /oods— continued. 



BOIBbB POSTIOH. 



Food Uaimiali. 
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Composition o/ /ood»— continued. 
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§4. Composition and Value of Food Materials Not Found in 
the Dietary Lists. — In addition to the oomposltion of artidee 
given in Atwater'a tables eihould be mentioned that of otiier val- 
uable foods. And we msy look firet at the familiar edible natB 
which are Bometimee found upon the tables of the well-to-do, bat 
are generally regarded aa a luxury suited to gratify the palate 
hut not well adapted to enstain the activities of body or brain. 
The chemical composition of these nuts shows, however, that 
they are exceedingly rich in substances needed for the proper nu- 
trition of the entire organism. The following analyaee of these 
varieties of nuts which are easily obtained in our locality are 
taken from Church :^ 
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Chemical composition of nutt. 
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Boubtleee one reaaon why nute do not oooBtitnte a more impor- 
tarat part of oar dietariefl k found in the fact that tbey are all 
difficult of digestion by most people, while some of tliem, as the 
peanut in the form in which we ordinarily obtain it, are quite 
inmluerable to the attack of many etomacbs. This objection 
need not longer be urged, 'however, ainc© methods of preparing 
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mita have become bo perfected ihai, products are now on the mar- 
ket ^diieh will not trouble the most ddicate digeetiTe apparatus, 
and which are at -the same time highly nutritious. These prep- 
avati<»iB present the nutritive elements in nuts in a rarietj of 
forma, most of them resembling closely in general appearance 
aaid oonfflStency the produote of milk. The terms giveai the dif- 
ferent rarieties indicate this, — ^nut butter, nut cream, and the 
like. The compoeition of the nut foods manufactured at Battle 
Creek, MidL, are given below- 
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From an eoonomioal standpoint they probably fumiah more 
nutrition for money exp^ided than meat and butter, as eubsti- 
tntee for which in whole or in part they are especially 'well 
adapted. Tbej are highly esteemed by some hygienists, notably 
by Kellogg, since, it is said, they furnish the necessary fat in 
a better form than it can be obtained in butter, or any animal 
fat vliich has become separated from the elem^itB wit^ wMch it 
is ordinarily combined. It ie maintained by theee auUiorities 
that butter oaimot be assimilated in the oonditicm in which it is 
eaten, but has to be oonverted back into oream, that is emulsified, 
before it can be utilized in the system. There is involved here 
a general principle of nutrition vhit^ hae been alluded to else- 
where, — that elementary substances in the rure state cannot be 
incorporated into the system, while they can without trouble 
when fo-ganized in' the natural way in plant or animal life. 
But however this may be it is certain at any rate that the nut 
products afford palatable and at the same tnme exceedingly nu- 
tritious and readily a8simiIaJ)le articles of food; and they might 
well have a promineoit place in a student's dietary since it is of 
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Hkd greatest importance that be should, particularly in the morU' 
ing meal, gain abundant nutrition in the readiest and most agree- 
able way possible. 

There are other food materials which should be mentioned in 
ihia place bef(»« passing to consider the nutrient ralues of the 
-dietairies appearing in our statistical summary. These are, in 
-d>e first place, the preparations of grains wherein a certain pro- 
portion of the carbohydrate ingredients have been remored and 
all or most of the albuminous elements retained. Some of 
them are known in the market as Granola, Granose, Malt Break- 
fast Food, Ealston Breakfast Food, Purina, Health Flour, et al. 
The oompoeition of these foods shows that they contain a hig^r 
percentage of proteid elements than the flours and breads pre- 
sented in Atwater's tables. 

Hoffman, chemist at the State Agricultural and Mechanical 
•College of South Carolina, has analyzed Purina Health Flour, 
and found that it contained; 

Water UOperoant. 

PioMids 14.apttici«iit. 

Carbohrdntu W.t percent. 

P»t l.Speroetit. 

Flbn , l.A peioent 

Uinera! matter l.lperoent. 

An analysis of Malt Breakfast Food, made by the government 
-chemists at Washington, under the direction of Prof. H, W. 
Wiley, gives the following : 

Frataidg II. S3 

CacbDhfdrBtsi TT.OO 



Lignose and mUnlcoe 

Germos, as pnalyzed by the manufacturers, contains 20 por 
-cent, of albumen, 1.5 per oent of fat, 62 per cent, of starch, and 
1 per cent, of salts. Granola is said to contain a still higher 
percentage of albumen, although I have not been able bo secure 
An analysis showing its exact composition. Granola and Malt 
Breakfast Pood are distinguished in another way, in that the 
«tarch they contain is partially digested during the process of 
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manufacture b; the application of heat in the first case and by 
malting in the secoiid, which convert it into certain Tarietiee 
of dextrin, a point whi<di will be coneidered more fullj later 
in discuBBing the modes of preparing food. This predigestion 
of the Btarch renders such foods much more palatable and de- 
licious than the ordinary uncooked article. It may be remarked 
here, too, that in view of the fact that the ease with which a 
food can be made to yield the energy it contains is perhaps 
the most important factor in the determination of its nutritive 
value, at least for one ei^aged in mental labor, it can be seen 
that the foods just mentioned are far superior to those generally 
found in the dietary lists of ouj students. 

§5. The Nutrient Value of Student's Dietaries^ — Estimate» 
and Comments. — What now about the dietaf iee submitted in re- 
sponse to our questionaire ? In order to determine their value 
in a complete and scientific maimer one e^ould have asca-taioed 
the precise quantity of each dish eaten, its exact oomposition^ 
and the digestive peculiarities of each individual ; and these dat* 
oould be obtained only with great difficulty, if indeed they oould 
be secured at all. But (and this has been said already) there 
was at the outset no intention of making an elaborate and de- 
tailed study of local conditions, so that the facte in hand are suffi- 
cient to warrant the general suggestions which will be offered. 
In estimating the value of a dietary one must know, in the first 
pliaoe, how much energy a person could profitably depend in bis 
daily activities and what amoimt and variety of food is neoes- 
sary io supply this. It has been calculated t^at a man engaged 
in active muscular work expends energy equal to about 150,000 
metre-kilograms or 4,000 oaloriee, a oaktrie repreeenting Ae 
amount of heat required to raise one gram one degree Oeuti- 
grade.' Wihile it has not been possible, so far as I know, to de- 
termine the precise amount of energy expended by a student en- 
gaged in severe mental labor, yet one is warranted in assuming 
that it is not far below that indicated for a man' employed in 
muscular pursuits,' and it is not incredible that it should be 
greater. 
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To supply the energy required for all the needa of the organ- 
iam during a day's actdvities, authorities agree substantially 
upon, the qnantity of die various food materials ueceesary, al- 
thou^ the standards calculated for Germauy and America are 
somewhat different, die American being oonsiderahly higher, 
probably due to the fact that our people are more active than iha 
Germans, and are oonetantly expending more energy, possibly a 
good part of it going to waste. Aibwater^ gives the American 
and European dietary standard as follows: 
>Op. dt, p. 18. 
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Amertean and European dietaries and dietary efandarda. 
[QoanUcisa per man per dar.] 



Ameriean (MattachuieUt and ConnesKeuJ.) 

Family of oarpanter in UiddleCown, Conn.. 
Familj of ^aia-blowfln Id East Can ' 
Baardlnslu — '" — 



Boardiiichoiue,Mld'dietui,'Coiin'.,'('! 

well-paid maahloiits. ato,, at-j 

moderate work (Pood eaten. 

BlaolumiUia, Ixnreil, at hard work 

Briakmaken, Haaiaahiuetta ; 237 penonj aC 



ta and Conneotiont ; 



ehoaetta ai>d CoDasotloc-- 

Antrago of dietaiias of profenloti- ( Food ptuohaaed 
al men and oollesa itudsDH In-i 
ULddlatovD, Conn (Food 



Weil-fad tailon. Xnaland.PUuFair 

Hard-worked waaTen, EnEland, Playfalr 

BlaokamithBBtaatlTelBlior, Eooland. Plaifalr... 
lleoliaiila,Hiiiiloli,aOreBn old.ia eoi ' ' " 

aanutanoaa, li<lit work, Fotster 

Weil-paid meahanloa, Knnloli. Toifft. . . 
" '-- - ' ' "shiTBaTi 



iteia. ooopera, loekunithi, 



Carpeotetif mopen, iih 

ofll diaMrtee, Tdt 

Hioera at aarera work, Piosala, Steiciheil 

Briokmakars (ItaUana), Htmloh. diet maiulr maiie 

meal and eheaen. aenre worlt. Banks 

German annj ration, peaoa footlikg 

Oarman army ocdinaiT ration, warfoottoc 

Gaman anny sztraordinary ration, la war 

Vniraraity invfeoor, Hnnich; rsry Uttia eisrciaa, 



Lawyer, Vnnioh, Foratar... 

Phjalolan, Haoleli, Fonter 

Piiyaiaian, Copenhagen. Jnrseoaea .. 



Ditlatv BiaTtdaTdt. 



Adott in foU haaltli. Playtair 

Aodre lalwran. Playfair 

Man atmodente work, Holaaohott 

Hbd at moderate work. Toit 

Uan at tiard work, Volt 

Han with little phyrinai sxerciie. Atwater.. 
Uao with light moaeiLlar work, Atwater . . . . 
Han with moderate mnaanlar work, Atwatei 
Han with BctiTe maaoalar work, Atwater... 
Han with hard mnaanlar work. Atwater 
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* The nntrltlre ratio li the ratio of tha protein to tha anm of all the other nntrlUn in< 
rradianta. The fnei Talne of the fat li two and a quartar tlmea that of the protein and 
oarbohydrataa. In ealoulatinc tha antritlTe ratio the quantity of fate 1> multiplied by 
two and ons-fonrth. Tbii prodnot la added to tba weight of tlie oarbohydrataa. The 
•nm dirided by the weight of tba protein draa tba natrlUTe ratio. Uatetiala witb 
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It ifi probablo that these standards Bhould be eomewhat modi- 
fied for peraom engaged in intellectual pursuits, greater em- 
pbasia being laid upon tihe albuminoids and fats, and lees upcm 
the carbohydrates ; or, wbat is periiaps a juster way to put it, the 
proportion of cerbohydratee should be somewhat less in the di- 
etary of a 8tiid«it than that appearing in any of the tables given. 
This infereuoe is based upon a point discussed in preceding par- 
agraphs, wherein it was said that the nutrition of n^ve celk is 
believed to demuid albuminoids and fats in largest ratio. 

Taking now any one of the individual dietaries already given, 
say No. 1526, it will be possible to estimate witii a fair dejgree 
of accuracy ite worth judged by the sbandards here presented. 
Of course, ccmsidering that the exact amount of food eat^i haa 
not been indicated makes it impossible to determine the value 
only in a general or inferential manner. Assuming, however, 
that the qiwntitf of each article consumed would be approxi- 
mately the tame for students and otiher adults we may gain some 
impression of the value of our dietaiy by ccanparing it with 
others when the articles are substantially the sam^ and where 
the amounts of eac^ eaten have been accurately obtained and the 
nntritive value calculated. Such a etudy has been made in 
Boston under iihe direction of AikiuBon,* and his results are in- 
dicated below: 

Utbv amomita of fats or eacbohfdntM and little pintsln. liJie fat maati oi potatoac, 
haie a "vide" nDtrltlm ratio. ThoM with a larga anumiit of protein be compared with 
the oarbohrdrBtea and fats. Ilka lean meat, oodflih. and beaoa, haTe a "narrow" natrl- 
tlTS ratio. In other wordi, the materiali rich In tisKiw tormlns ntbatAaoai hare a nar- 
row, and thoee with a large prepoaderance of fuel materials have a wide, nutiitlTe ratio, 
Thla i> an important matter la the adjaatloK of food to the demands of the bodj. 

A weU-balanoed diet is one whloh has the right ratio of protein to the fata and oarbo- 
hrdrata*. A relatiTe eiosH of the tlwae fonnaia malcei the ratio narrow, while au ax- 
oeas of the fuel Ingradlenta make* an orerwide ratio in tiie diet. Hither of thaaa enon 
la diiadTantaftBoiia. Oar food materials and onr diet are apt to have too wide a nntrl- 
tlTe ratia. la oHwr words, we eonsttme on the whole relatlTeij too little protein and 
too mneh of the oarbohrdratee and fata, 
'Op. clL, Ik. 100. 
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Calculation of the above: 
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Since ihs dietary standard given by Atwater calls for at least 
125 grame of albumen, 125 grams of fat, and 450 grama of carbo- 
bydratee' it can be eeea that Atkineon's man and woman did 
not consume enough of nutritious food. While these dietaries 
are deficient in all the food elements, the deficiency would be 
especially marked in respect of protein and fats if the 
guests were students. It is probable that the same thing can be 
flaid of dietary No. 1526. If the person living on this bill of 
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fare abould oonfiuiud enough of the articles mentioned to supply 
the requisite amount of albomiBous nutrients he would probably 
overload the oi^anism with carbohydrates and waste matters , 
although this can be said not aa founded upon direct and con- 
clusive, but only upon indirect and inferential, evidence. It 
18 suggestive to note in this connection that many authorities* 
have advanced the opinion that American dietaries as a rule ac- 
cord too prominent a place to carbonaceous foods, and if this 
be true of our people at large, it muBt be especially true of the 
food of students. The predominance in the dietary Hste of our 
students of such carbonaceous foods (and they are regarded as 
carbonaioeous since the ratio of carbohydTates to protein is 
greater than that required for perfect nutrition) as white bread, 
potatoes, griddle cakes, cabbage, beets, and the like, indicates 
that they are too highly esteemed, relatively speaking, in our 
own locality, as they are elsewhere. 

Eellogg maintains that the proportion of albumen to carbohy- 
drates in a model bill of fare should be as 1 to 7, while Atwater 
demands that the ration be much richer in protein, the desired 
proportion being, in his opinion, about as 1 to 3 or 4. Other 
estimates lie somewhere between these extremes,^ the weight of 
testimony, however, seeming to declare that Atwater's formula 
would give too "narrow" a ration, and that the albuminoids 
should not oonstitute more than 1-6 or 1-7 of the quantity of the 
other foods. Now, the composition of the ordinary food ma- 
terials shows that few of them contain an excessive amount of 
protein, while the bulk of them are deficient in this respect, aa 
will appear from the following table: 
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Proportion ofnitrogenou* to oarbonaceoru etementi in variotufoodt. 
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The quantities of some of the faniiliar foods wLidi mtst be 
consniaed daily in order that the required amount of protein 
may be obtained are shown below. The table gives warrant for 
the assertion l^iat one whoae dietary consiste almost; Ti^olly of 
fruita, vegetables, white bread, tea and coffee can hope to gain 
but little more than enough nutrition to keep body and soul to- 
gether. 



Pma 

OatDisal 

Bslrar'a bread 

WbMt Soar (flue).. 
QMbam floor 

Bra meal 

Bloe 

PoMtow 



Plimu , 

CherriM , 

Carrot* 

Milk 

Boer 

Tea-Orai ZU Iba. dried leaT«a oi 
ot Btrooit infnaion. 

Coffee— AboDt S lb>. of dried ben 
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The too great proporti<«i of carbohydrates and waste materials 
in some of our students' bills of fare could be balanced in a 
pleasing and eoontanical manner by using more largely the piilae 
foods, as beans, peas and lentils ; nut products, as nuttoee, malted 
nuts, and protoee ; and substituting, at least in part, whole wheat 
bread made from such floor as the Purina Health Flour for the 
variety found eo exclusively upon the tables in our community. 
And it should be pointed out especially that whole wheat bread 
and graham bread are not the same article, either in respect of 
nutritive value or readiness and ease of digestion. The graham 
bread with which we are all familiar contains the outer husk 
of lihe wheat kernel, whicli cannot be assimilated, and whi<di 
seems to accomplish little else than to irritate the digestive tract. 
■Wliole wheat flour, on the other hand, possesses the great ad- 
vantage of having the flbrous covering removed wliile preserving 
all of the albuminous part of the kernel. lu the ordinary white 
bread, however, a large fraction of the albuminous part of the 
wheat is removed in milling. Church diecussee this point bo 
satisfactorily that I may quote Ihis words :' 

"There are two parts of the wheat grain which. In various milling; 
processes, are often removed. One of theae Ib the germ, the other la 
the outennoet coat ol the grain. The germ 1b remored In roller-milling; 
becanee lU prsBence tends to discolor the floor, and gives it a marked 
tendency, especially when kept under unlaTorablecondltlonB.toacqulre 
a rancid taste and odor. That the exclusion of the germ Is to be re- 
gretted on dietetic grounds is erldent when its singular richness in 
oil. In nitrogenous matters, and In phosphoric acid. Is considered. The- 
following analysis was made on a pure sample of flattened germs from, 
a roller-mill: — 

In 100 parU. 

w«t« ii.t 

Alfanmiiioid*, diaatan, >te n.7 

BUrcb, with MKDedaitrin end maltom Sl.t 

FatoroU M.l 

CallDloM 1.8 

Minenl mattar 1.7 

More than half this mineral matter was phosphoric acid; Indeed, It 
amounted to no less than 60.6 per cent, of the total aah, bo that th» 
original MnbryoB contained nearly 8H parts per hundred et this valnar 
■Op. eit., p. 10. 
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ble constituent of bone. Tbe nitrogenous matteni amounted to tbrlM 
the proportion present In the whole wheat grain; the oil or Ui was 
more than six times as much. It ahonld be added that the albuminoid 
matter Included little or no tenacious gluten, but a considerable quan- 
tity of the dlasutic ferment. 

"But If, on some grounds, the exclusion of the germ from our mill- 
producte is a procedure of doubtful utllltr, there can be no question 
that the removal of the fibrous outer envelope of the grain is of con- 
siderable advantage. The following figures were obtained In the analy- 
sis of a carefully prepared sample: — 

Water a.t 

AlbnmiaoldB (from total ultraceD) 10,1 

OU B.ft 

Ash or mineral matt«r J.S 

To these analytical results It may be added that this ash contained 
no more than 15.3 per cent, of phosphoric acid. All these results, and 
the high proportion of fiber present, contrast very strongly with those 
previously given In the analysis of the germ." 

If now one deeired bo work out his daily dietary so as to 
obtain the right proportions of albumiiious and carbonaceoos 
elements with something like mathem'atical aocura<^, whidi 
procesB, if it demanded his constant attention and made him 
over-conscioys of his food, would certainly be an unwise pro- 
ceeding; — but if he wished to do it, he might proceed accord- 
ing to the following scheme (Kellogg) : 

Combine S onneM lean beef with 1 panadi 8 omioM polatoea. 

CombliM ;H oanoM lean beef wtthlpoond SoDDcearioe. 

Combine IVionnce leaabeaf iritli I poond 8 onneea IndUumeal. 

Combine U egg» wlthl poond flosnoH rloe. 

Combine B erai wlthSponndi t onncei potatoea. 

Combine 8 pinUotmilk witli 1 poimd of riee. 

Combine 2H plnta ot milk withlponndt 1 onnoea potatoet. 

Combine 7^ onooes peas vlthlpoand 4 oodom rioe. " 

Combine <! onnoee maa with 9 ponnda of ix>tatoe>. 

Combine i onnoea oatmeal with E onnoea rioi. 

Combine 4 ouDoea oatmeal with 1 pound II oonoea potatoes 

Combine 4 onnoe* oatmeal with B oonoea rye meal. 

Combine IS onoaei oatmeal with 10 oonoei Indian meaL 

A word should be said of the heat-producing propertice of 
foods, since the extremes of <dimate in. these regione make this 
a very important matter. Yet it ift almost entirely disregarded 
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hj the makers of bills of fare in our midst. Fats bave as prtHD- 
inent a place on our tables in mid-summer as in mid-winter ; 
there seems to be a sort of stereotyped form that is used all 
the year round. But l^e organism loaded witb calorifacieut 
foods in our botteet weather is obriouslj at a great disadvan- 
tage ; just as is ooe deprived of a liberal allowance of tbem in 
January or February. Landlords should know scKnethlng of 
the oalorifio qualities of different articles, such informatioo, 
for instance, as that presented in the accompanying chart, and 
they should take into account the standing of the thermometer 
when coDBtructing a bill of fare. 

So much has been said regarding the evil of making carbo- 
hydrates too prominent in one's dietary that a word is demanded 
respecting the tendency in some cases of consuming more albu- 
men in the daily ration than the organism can utilize. This 
is liable to be the case where one eats heartily of lean meat 
three times a day, while at the same time not reducing the 
amount of other substances rich in protein. Suppose that OTie 
eats five ounces of lean beef at each of three meals, be will ob- 
tain 4.45 ounces of protein, the maximum amount for a man 
engaged in active labor, mental or physical. Then if he add 
bread, peas, milk, puddings, and nute, he will convey into his 
system a considerable quantity of albumen that will bave to be 
eliminated imused ; and it seems reasonable to suppose that the 
working capacity of the organism will be in so far reduced. 
Overeating in this way must be regarded as lessening the effi- 
ciency of the organism in somewhat as serious a sense perhaps 
as undereating. 

An examination of dietary No. 1101 shows t^t meat was 
eaten three times every day for a week, and to this were added 
each day a cereal rich in albumen, besides bread, milk, com, 
eggs, and other articles. Now, if this guest ate heartily of meat 
at each meal, it is practically certain that be consumed more pro- 
tein than he could utilize, and it must consequently bave been a 
hindrance rather than a help to him. Fveryone is doubtless 
familiar with the opinions of ph^icians to the effect that sed- 
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Beef, roUDd, ratlwr Iran .... 

Bser.neck 

Beef, Birloin, rather tat 

Bmr, flank, Ten (at 

Beet, side, well tnttewid .... 

Uiittoo,lec 

Hattira^ ihoulder 

llDttoa.loiu (ehope) 

llDtUm, eld«B, well fattened 

Smoked ham 

Pork, Terr tat 

Floander 



BlDeOifa 

Hacheml. rather lean... 

Madcersl, Tarir fat 

Macbercl, average 

3bad 

Salt mackerel , 

Smoked berriag 

CanMdMlmoD '.. 



OleomargarlDr 

Wheat floor 

Wtkeat bread 

R|>e flour 

Peas 

Oatmeal 

Con (maiaa) meal.. 



Potatoe* 

Sweet potaloee.. . 
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entary people eepeeially should eat sparingly of meat if th^ 
are generous in their daily allowance of other protein-bearing 
foods,' since elimination is a relatively serious matter for tiioee 
vibo are not active muscularly much of the time. Many be- 
lieve^ and it seems with a show of reason, that sedentary peo- 
ple should get their albuminous foods in some other eubetanoee, 
for the most part, than meat, since all fleah contains worn out 
products that have not been eliminated in the life of tihe ani' 
ma], and that are not only valueless f<»r the purposes of nutri' 
tion, but are moreover a sort of drag in tbe syet^n. A stu- 
dent eating a large amount of beefsteak, for instance, fnHU 
which the blood has not been thoroughly drawn, and not exei^ 
cising a great deal, cannot but be handicapped in mind and 
body, since his organism must become clogged up with the toxic 
products of his own activities and of those of the animal whi<^ 
lie imports into his system. 

§3. Specimen Dietaries Fulfilling the Requirements of Ade- 
quate Nutrition. — In view of what has been presented in pie- 
ceding sections it may be instructive now to ^ow in actual billfl 
<xf fare bow iihe principles which have been advanced can be 
embodied in practice. Atwater, Atkinson, K^ogg, and others 
have constructed dietaries indicating the required daily amount 
of each article of food which in the total will give the right 
quantity of the several nutrient elemende. iTlie food materials 
used in these dietaries are substantially such as constitute flie 
body of the bills of fare of our students; and while smne of 
these could with great advantage be banished from our tables 
and other articles substituted in their stead (for instaiiee, nnt 
foods taking the place of pork in every form, and much of the 
other flesh, cream being used more largely in the place of but> 
ter, ^he nitrogenous cereals discussed in' §4 being added to the 
lists, etc.), yet it will be well to see w<hat can be done witli 
those things, valueless as some oi them are, that tradition ke^ 
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in the diet lists of students as of oUier people. In the case 
of Atwatep'a tables the cost is given, and this will be referred 
to later. 

Daily dietariea—Food maUrialt furnishing approximately the 0.t$ 
pound protein and 3,500 ealortea of energy of the tlandard for 
daily dietary of a man at moderate mutoular mork. 
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J>ailg dietaries— Food materiaU /urnUhing approximately the O.tS 
pound of protein and 3,600 calorie* of energy, etc.— Continued. 
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Kellt^' 'has determined the nutritive values of different por- 
tions of the 0CHmn<»i articles of diet, as well as some that are 
not so well known, and his results are of much practical inter- 
est. By means of the tables here given one csould make com- 
binations of foods with something like precision and definlte- 
ness. 

>B«ta«e«d BUI* of For«— Oood Heaia Fab. Co., Battle Crsek, Hleb. 
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Nutritive value of food*. 
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Nutritive value of /bods— con Onuod, 
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Constmctiiig bills of fai* from thcBe tables we could make 
oombinations like tlie following, which, according to Kellogg, 
are each equal to one-haU of a ration, while Atwater and odi- 
ers would estimate them at one-tiurd of a Tati<aL K«Uogg 
wwuld advise only two meals a day, each affording the amount 
of food indicated in the combin:ati<»i8 given ; while Atwater 
wioold counsel liiree meals a day. 
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Combination bllU of fare. 
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OHAPTEE IV. 

KBLATIVE VALUE OF FOODS IN THE PHODDOTIOK OF IfEBTOUa 
BNEEOr (cont). 

§1. Condiments as Force Producers, — A word should be said 
Tegajding those articles often designated as food adjuncts or 
food accessoriea, or more familiorlj, condiments. These in- 
dude tiie 'spices, peppers, pickles, vinegars, and all the things 
designed to whet the appetite, as we say. Ko one maintains 
tiiat they possess any nutritive value, but many believe they are 
essential to tit© excitation of the digestive juices, and hence 
are of much worth in one's dietary. Authorities seem to agree 
that when food is unpalatable some of these artificial excitants 
may be of eervioe ; but this does not imply that the materials 
most nutritious and wholesome do not possess in themselves 
flavors which may be developed by proper cooking and which 
will be sufficiently stimulating to secure a generous flow of di- 
gestive juice«. It deeervea more than passing notioe that young 
c^ldren cannot be induced to take food adulterated, so to speak, 
with these foreign nubstances; and it seems to be only when 
the digestive processes become deranged from abnormal and in- 
jurious practices that unnatural stimulants must be employed. 
Grant Allen' has pointed out that whiskey, pepper, and the 
like are usually found together in One's diet ; organs thus over- 
stimulated crave a continual increase in stimuli until it hap- 
pens that one can enjoy no food in its natural flavors, and must 
add pepper, vinegar and whiskey to everything he eats in, or- 
der diat he may endure it at all. 

On tie tables in our own locality vinegar is the acid condi- 
ment most universally employed, alike in its pure state, and 
obscured in picklea, preserves, and similar "relishes." It is, of 

■FopMlor Botmot Uonthlji, Vot. 29, p. 499. 
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course, generallj known that vinegar is the result of deccanpo- 
eition of natural fruit juices which contain the various acids, 
as malic, citric, etc, needed by the ayetem to promote right 
digestive and eliminative prooesses. Vin^ar, that is to say, 
is not found in ripened fruits before decomposition takes 
place. Now it is doubtless a principle of universal application 
in nutrition that foods are best appropriated mhen they are 
gained in their native forms, so to speak, as found in ripened 
fruits and grains or in animal Qe^h. It is to be regretted 
that apples and other fruits do not occupy a more prominent 
place in our dietary lists, when lliere would be less need of 
"pickles." The more general use of unfermented fruit juices 
served as sauces, for instance, is also greatly to be desired in 
our midst 

§2. The Influence of Tea, Coffee and Cocoa Upon the Pro- 
duction and Expenditure of Force in the Organism. — From the 
point of view which is being tak^i in this bulletin in the dis- 
cussion of nutrition, the most important food accessories are 
tliose which have a marked effect upon the central nervous sys- 
tem, as tea, coffee, cocoa, and the various forma of alcoholic 
"drinks," — wine, beer, whiskey, and the like. It has long been 
held tihat a cup of tea or of coffee cheers but does not inebri- 
ate; and it has come to be generally felt that tea and coffee 
are neoeesary adjuncts to one's diet. N^early every stud^it 
enjoys his cup or cups of tea or coffee at every meal and many 
apparently believe they derive real nutrition from liese bever- 
ages. The analyses' of tea, coffee, and cocoa which follow show^ 
though, that while they possess a modicum of nutrients, yet one 
gets such a small allowance of these in the quantity of tea or 
coffee which can be imbibed at any meal that their nutritive 
value is practically zera 
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Analyses o/ lea, coffee, and cocoa. 
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People do not ooinm(»ily prize tea and coffee, however, for 
their nutritive ^ortli, but only for the Btimulating effect which 
they exert upoa the nervous syBtem. Smith* has carefully 
studied their action upon the vital functions and it will be well 
to give the results of his experiments. And first regarding tea : 

"J. As to the Carbonic Add Evolved In Bespirafion. 

"1. One bundred grains ot the finest black tea gave a maximum 
Increase of 0.S7 grain and 1.72 grain per minute in 50 and 71 minutes 
on two persons. 

"2. fifty grains gave to four persons maxima ot increase of 1.08, 
1.38, 2.6S, 1.6, 2.0, and 0.69 grains per minute, under different experi- 
ments. 

"3. One hundred gr^ns of the finest green tea, drank when cold, gave 
TniiTiTnn of increase of 0.9, 2.53, and 0.64 grains per minute on three 
persons. 

"4. Trentr-flva grains of green tea, drank when cold, and after liav' 

>Op. Cit., pp. 84T-3S0. 
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Ids beea Infused several honra, &nd repe&ted every quarter ot am 
hour, for flT« doses, gSTs an average Increase of 1^ and a maximum. 
Increase o( 1.8 grain per minute. The total Increase, as shown by tsB 
observations, was no less than 163 grains; and at the close ot t&e 
experiment the Increase continued at the rate of 54 grains per hour. 

"6. When 160 grains of black tea. Infused In one pint of water, were 
taken, and the whole carbonic acid was collected for 66 minutes, it 
WM shown that there had been an excess of 61.36 grains evolved, 
which was not more than one-fourth of the total increase when the 
tea bad been divided Into repeated doses. 

"6. When we took 100 grains of black t«a, and the whole carbonic 
acid was collected dnring 1 hour and 60 minutes, the total Increase 
was 70.40 grains. 

"S. A.» to the Tolume of Air IntpiTtd. 

"There was an average increase In the quantity of ^r Inspired la 
every experiment but one. Thus pursuing the order ot the above 
mentioned experiments. 
In No. 1, the quantity was increased by 71 and 68 cubic Inches per 

minute. 
In No. 2, the increase was 34, 39, 60, 72, 95, and 26 cubic inches per 

minute. 
In No, 3, the average Increase was 120 and 60 cubic inches. 
In No. 4, the average increase was 66 cubic inches. 
Id No. 6, the maximum Increase was 92 cubic Inches. 
Id No. 6, the average Increase was 47.6 cubic Inches. 

"3. J.S to the Depth of Inapiration, 
"The rate of respiration either did not Increase or was lessened; 
and as the volume of air inspired was Increased, the depth of Inspira- 
tion was greater so that the Increased volume of air inspired at each 
inspiration varied from 3 to 10.6 cubic inches. With this Increased 
depth, there was also a sense of greater freedom ot respiration. 

"i. At to the Bate of FuUation. 

"The rate ot puUatioD followed that ot respiration, but in a less 
degree, and was either not increased or was slightly decreased. 

"Hence it was proved beyond all doubt that tea Is a most power- 
ful respiratory excitant. As tt causes an erolutloD of carbon greatly 
beyond that which it supplies, it follows that it must powerfully pro- 
mote those vital changes In food which ultimately produce the car- 
bonic acid to be evolved. Instead, therefore, of supplying nutritlTe 
matter, it causes the assimilation and transformation ot other foods 
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"Hence, In reference to nutrition, we may say tiutt tea Increases 
waste. Bince It promotes the tranBformatloD of food without supplylnK 
nntrlment, and increases tbe toes of heat wltbont supplying fuel, and 
it is therefore especially adapted to the wants of those who usually 
eat too much, and after a fnll meal, when the process of asslmlla' 
tlon should be quickened, but Is less adapted to the poor and Ill-fed, 
and durlns fasting." 

Hia experiments witb <ioffe6 ehow an influenoe eimilar in a 
way to that of tea. He aaye :^ 

"Of twenty-three experiments on myself and others there was from 
half an ounce of coffee an increase in the quantity of csrbonlc acid 
erolved of 0.98, 1.02, 0.9, 0.4, I.IG and 2.64 grains per minute at dlf< 
ferent times, whilst the quantity of air Inspired was Increased 40, 34, 
36, and 84 cubic Inches per minute with the same experiments. Three- 
quarters of an ounce of coffee did not glT» a greater increase, but 
tbe actual Increase was 0.63 and 1.S8 grain ol carbonic add and 2S 
and 64 cubic inches of air per minute. 

"The conditions, therefore, under which coffee may be taken are 
very different from those suited to tea. It Is more fitted than tea 
for the poor and feeble. It is aleb more fitted for breakfast, inas- 
much as the skin Is then active and the heart's action feeble; whilst 
Id good health and with sufflclent food It is not needful after dinner, 
but If then drank should be taken soon after the meaL Hence in 
certain respects tea and coffee are antidotes of each other, and we 
know that they are now taken Indlscrimihately, although In a chief 
action they are Interchangeable. 

"Coffee iB an excitant of the nervous system, but not in the same 
degree as tea. It produces sleeplessness tn many persons when it Is 
taken at night, probably by exciting the heart's action, and preventlns 
that fall which Is natural at night, and requisite to i^rmft sound 
sleep. I do not think that there Is the same degree of reaction after 
taking strong coOee as follows strong tea. It is needless to add, that 
none of these effects may be marked if the infusion be very weak, 
as is common among the poor, and in this respect it resembles very 
weak tea." 

X am not familiar with t^e reeults of experimeote relating 
to the influence of oocoa ; but it is known tlhat its active prin- 
ciple, theobromine, resembles the active principles of tea and 
oofFee, theine and caffeine, and it is probable that its actitni is 
the ejetffln is somewhat like these. 
■Op. dt. pp. 8«6-M7. 
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It must be apparent, then, that these beverages coDtaining 
alkaloids really operate in diesipating rather than in conserving 
energy. They are doubtless of assistance t» an organism that 
needs to get rid of superfluous materials. One who does not 
require all the energy of his food for mental or physical labor 
may to advantage call tea and ooffee to his aid to relieve his 
system of a burden. But this is a situation which does not 
commonly exist in student life. Students, as a body, are not 
likely to consume more food than is required for the best eSQ- 
ciency of mind and body even when the total amount of energy 
it yields is expanded in profitable production. And then the 
average college man or woman is illy prepared, from the finan- 
cial point of view, to provide for the waste of food which the 
habitual use of tea and 'coffee entails. It is recognized, of 
course, that conditions may exist when tea, coffee, and similar 
things have a therapeutic value ; but we are concerned here not 
with the needs of the organism in disease but only in full health 
and vigor. 

The exhilaration which follows a cup of tea or coffee is sig- 
nificant for the psychologist as well as for the student in the 
practical affairs of daily life. This is possibly due to a paralyz- 
ing effect for the moment upon the inhibitory or contndling 
mechanisms in the central nervous system which report the true 
oondition of the organism, and seek to prevent it from passing 
the safety line in its activities. To illustrate the theory by 
fatigue : The fatigue sense, as has been said, exerts an in- 
hibiting influence upon activity ; the rate and strength of move- 
ments show decrease; mind and body become relaxed, and un- 
der norma] conditions the individual tends to fall asleep in or- 
der that there may be repair of waste. When this sense reports 
the status of the body in fatigue there is a feeling of depres- 
sion, of laasitude; but if its restraining power can be overcome 
in any way there will apparently be a return of wonted vigor. 
But what the welfare of the system requires at this time is rest 
and food to restore dissipated energy, not incitement to still 
greater dissipation ; and while in certain situations it nlay be 
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advisable to Btimulate by weakening the oontrolling and wam- 
inj; functions of tie body, yet to make this a syBtranatic, daily 
practice is to render the organism in the end lees efficient men- 
tally and physically. It is not an over-statement to eay that 
a student living a normal life with all his powers under con- 
trol, which requires, speaking neurolf^cally, that hia nervous 
syetem should be in a state of thorough nutritive repair, — bik^ 
a student will not be benefited but rather be injured by the sUm- 
i^ations derived from habitual indulgence in tea and coffee. 

Before taking leave of this subject I must quote the testimony 
of Williams' regarding his personal experience with lea : 

"I recommend tea drinkers vho deelre to practically Inveetlgate 
tlie subject for tbemselvea to rei>eat the exi>enmetit Uiat I bave made. 
After eatabliabing tbe bablt o( taking tea at a particular hour, sud- 
denly rellnQuisb It altogetlier. Tbe result will be more or tesa un- 
pleaaant, m eome cases seriously so. My symptoms were a dull head- 
ache and Intellectual slugglelinesB during the remainder of tbe day — 
and if compelled to do any brain-work, eucb as lecturing or writing. 
I did It badly. This, as I bave already siUd, la the diseased condi- 
tion induced by tbe habit. These symptoms vary with the amount oC 
tbe customary Indulgence and the temperament of the individual. A 
rough, lumbering, insensible navvy may drink a quart or two of tea, 
or a few gallons of beer, or severs! quarterns of gin, with but small 
results of any kind. (l know an onvilbus driver who makes seven 
double Journeys dally, and his 'Teglars' are half a quartern of gin at 
each terminus — I. e., 1% pints dally, exclusive of extras.'] This would 
render most men helplessly drunk, but he Is never drunk, and drives 
well and safely. 

"Assuming, then, that tbe experimenter has taken sufBcient dally 
tea to bave a sensible effect, he will suffer on leaving It off. Let 
him persevere in the discontinuance. In spite of brain languor and 
dull headache. He wilt find that day by day the languor will dimin- 
ish, and in the course of time (about a fortnight or three weeks in 
my case) he will be weaned. He will retain from morning to nlgU 
tbe full, free, and steady use of all his faculties; be will get through 
Us day's work without any flnctnation of working ability (provided, 
of course, no other stimulant Is used). Instead of his l>est faculties 
being dependent on a drug for their awakening, he will be in the 
condition of true manhood, — i. e., able to do hli best in any dire> 

■OfMafttiv of CooUng, p. 2ST. 
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tlon Of effort, almply In replr to moral demand; able to do whaterer 
iB rlglit and advantageous, because hie reason ahows that It Is so. Th» 
senm of dutr is to such a free man the only stimulus demanded for 
calllss forth hlB uttermost suergtes." 

To obviate the evils attendant upon tlie continual use of tea 
and coffee Ooimt Eumford made a suggestion many decades 
ago ^ict is being practically unbodied today in the mann- 
facture of a substitute therefor. Hb gave these directions for 
the preparation of the substitute : ' Take ei^t parts by weight 
of meal and one part of butter. Melt the butter in a clean 
iron frying pan ; and when thus melted, sprinkle the meal into 
it. Stir the whole briskly with a broad wooden spoon or spat- 
ula until the butter haa disappeared and tiie meal is of a imi- 
form brown color like roasted coffee, great care being taken to 
prevent burning on the bottom of the pan. A small porticai 
of this composition was then to be placed in boiling water and 
an infusion obtained in the same way as in the case of tea or 
kindred beverages. This would answer one purpose, if none 
other, for which many people imbibe tea and coffee^ that they 
may have a warm drink while partaking of solid food. Rum- 
ford's substitute has been much improved upon in our own day 
in the manufacture of cereal coffees which are in some instanoes 
at any rate alike palatable and nutritious. It would certainly 
be of advantage to a student in the economy of his energies 
and his purse if he should reduce the quantity of his tea aod 
coffee, replacing it in whole, or at least in part, by Count Kum- 
ford's substitute, or some other modem version of the same. 
It perhaps should be said that one who has acquired great 
fondness for the sboutor drinks will not at the b^inning find 
the substitute quite so agreeable to the palate because not so 
stimulating; but I have been able to observe a trial made in 
a boarding house in our own city where in several cases die 
use of the substitute for a few days served to make it thoroughly 
acceptable, and even replaced the older beverages in the novices* 
favor. 

'WlUlMU, op. elL, p. MB. 
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§3* The Influence of Alcohol in Wine, Beer, cmd Other Bev- 
erages in the Production and Expenditure of Force. — We oome 
now to discuss a group of articles demanding particular ooq- 
BidoratioD, — ihoao containing alcohol in oombinotioni with va- 
rious other ingredients, aa found in beer, wine, whiskey, and 
the like. It was not liiought neoessarj nor perhaps desirable 
to try to find out in our questiounaire how extensiTelj these 
are used by our own students ; but it is well known, of course, 
that to some extent here, as elsewhere, alcoholic beToragee are 
indulged in. The composition of beer and wine, the beverages 
most commonly dnuik, reveals at the outset the fact that they 
cannot be regarded as foods in the proper sense. The following 
is the list of the chief compounds known to occur in beer :' 

1. Alcohol, or Bplrlte of wine, from 8 to 3 per cent. 

2. Dextrin, about 4.6 per cent 

3. AlbnminoldB, about 0.6 per cent. 

4. Sugar, about 0.6 per cent. 

6. Acetic, Lactic, and Succinic Acids, about 0.3 per cent. 

6. Glycerin, about .22 per cent 

7. Carbonic Acid Gas, about 0.32 per cent 

8. Mineral matter, about 0.3 per cent. 

The following table shows the quantities of aloohol and other 
elements contained in fair average samples of one imperial pint 
each of eight different kinds of wines commonly consumed in our 
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The principal constituent, aside from water, of whiskey, rum, 
and brandy, like wine, is alcohol, which indeed is the princi- 
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pk of primary importance in all alcoholic beverages. The 
whole class, therefore, and especially in view of the subject we 
have under coneideration, is to be considered in respect of ita 
effect upon the central nervous syetem and not in regard to its 
nutritive value. ^ It has been observed by people from afore- 
time that alcohol in its first effects usually, though not always, 
increases the activity of mind and body: the senses apparently 
beoc»ne more acute, checks upon speech are released, and bod- 
ily movement is augm^ited. This phenomenon has been 
ascribed to the exciting influence of alcohol upon brain cells ; 
it has been thought to act directly upon t^e perceptional, idea- 
tional, and motor r^ons, inciting them by a kind of irritation 
or inspiration, to heightened and intensified acticoi. But we 
get a different conception of t^e case if we look at it from the 
point of view of modem neurology. At the risk of wearying 
the reader, I repeat that an important part of the nervot» 
mechanism is concerned with co-ordinating the activities of 
mind and body. Higher and more differentiated centers con- 
trol and correlate lower and more fundamental ones. Now it 
seems that the infiuenoe of alcohol in the organiam may be ex- 
plained most satisfactorily by supposing that it has a general 
paralyzing effect upon nerve structures, first attacking the in- 
hibitory syetenL and nullifying its restraining power. This 
produces temporary exaltation when one is depressed and a gen- 
eral increase in activity due to the rebound of the system from 
the constriction that had been placed upon it. But it is w«ll 
known that as the influence of alcohol increases in the organ- 
ism the higher m^ital processes and the more delicate motor 
ooordinations are soon attacked; and ultimately even the most 
fundamental functions are paralyzed when both mind and body 
fall into a wholly disoi^anized condition. Intoxicati<ni means, 
considered from one point of view, the temporary deetructi<Hi 
of psychical and physical functions which it has taken nature 

'SliiM the aboTB WM written I b»B iMd Prof. Atw«ter'a Bcport to tbe Utd- 
dlctown SdsntUlc AaaociatioQ In wbleb h« takci the Tlew that tieohol la a food; 
but IM would, I belkn^ acres b> the atatemeat I hm made that Ita effect vptm 
the nerroiia ijetem la after all the Tltal matter for cverj on* at na. 
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an infinitely long time in the process of evolution to elaborate. 
One would certainly not be extreme in saying that an intoxi- 
cated person returns to the estate of the brute, sinoe while he 
is in this condition the higher cerebral structures, those which 
have been built in the last stages of the eTolutionary process, 
through which are manifested the highest attributes of the hu- 
man mind, are rendered inactive, snd the iadividu«l lives for 
the time being upon a lower plane, when old lefiex arcs again 
become complete and have their way. If from the point of 
view of ecienoe there are such creatures as fools, then a man, 
and especially a student, who will deliberately become drunk, 
must certainly be catalogued in this group. Let it be remarked 
in passing that no more pitiable or grievous spectacle can be 
witnessed than that which is presented when & number of tmi- 
versity men, in whom should be evidenced the glory and tri- 
umph of evolution, and who above all others should be the last 
to yieM mental poise and balance, its supremest blessing, — when 
suc^ men forfeit the right to manhood and voluntarily bring 
upon themselves dissolution, intellectual, emotional, and phys- 
ical. 

The view which is here presented of the neurological influ- 
ence of alcohol as a paralyzing agent upon nerve action and 
control is not a wholly new one. I find that the eminent phy- 
sician Harley arrived at this opinion some years ago, approach- 
ing thereunto by a different route from that taken above. He 
says:' 

"Alcohol, when taken In email quantity. Is In general Bald to act 
aa a direct cardiac atlmulant, and Its stimulating effect is supposed 
to be due to its possessing the taculty of increasing the muscular 
power of ttie heart. I take an entirely different Tiew of the mat- 
ter, and shall now endeavor to show how the Increase in the force 
of the heart's movem«its, the quickening of the pulse, the flushing 
of the face, the congestion of the retinal blood-vessels, as well 
aa all the other Tlaibla appearances of accelerated cardiac functional 
actlvltr. are in reality In no wise due to the stimulating action oC 
alcohol, either on the heart's muscular tissue or the nerves supply- 
ing it, but actually to the very reverse — namely, its paralyzing effecta 

■Popatar Science Honthlr, Vol. 83, pp. 191-198. 
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on tbe cardiac nerve mechanlem. Destroy or paralTH the inlilbitoiT 
nerre-ce&ter, or arrest its power of communicating wltb the heart ttf 
diTidlag the vagus, and Instantly Its controlling effect on the cardlo- 
motor mechanism Is lost, and the accelerating agent, being no longer 
under Iti normal restraint, mns rloL The heart's action Is increased, 
the pulse Is quickened, an excess ot blood is forced into tbe Tessela^ 
and from their becoming engorged and dilated tbe face gets flushed 
and tbe retina congested — all tbe usual concomitants of a general 
engorgement of the circulation being tbe result - 

"The relative effects ot alcohol and opium were found to be as fol- 
lows: 
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Dr. Qaul^,^ of tfae UnirerBitj of Zurich, has advanced a 
eomewhat eimilar opinion of the iDfluence of alcohol in consid- 
ering ite relation to happiness ; and his views are eminently 
en^estive to the student who fancies that an ^cient way to 
meet difficultiee is to forget them or imagine them out of exis- 
tence or of lees consequence and importance than the^ really 
are, by maiming those powers of the mind t^at give an aecnrate 
description of situations as t^ey actually exist 

"■ • ■ So tbe influence of alcohol Is .exactly aa If tbe brain were 
cut away. Tbe man no longer stops to consider tbe whole ■ttustioii, 
to make use of Impressions ot former experiences stored awiv In tbe 
brain, or weigh present obligations. How does it Increase the feel- 
ing of happiness? Tbe body uses its powers in resisting tbe outside 
forces which act ui>oii IL Normally, there is a balance between body 
and environment If environment prevails we are discouraged; and 
if we are able to prev^l, our spirits rise and our happiness grows. 
And It is not for tbe moment only, but we compare the accumulated 
Impressions of tbe powers outside of us with tbe powers wblcb oor 
brains develop, and are bappy or unhappy according aa we feel our 
superiority or otherwise. Just how much does alcohol Interfere In 
tbis balance of powersT It clearly cannot lessen tbe power of outside 

iPopnlar Science UoDtlily, Vol. 46, pp. 30-81. 
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ImflaenceB wMch barm as; it can as cleorlr not increase our own 
powers in BO far B% tbey enter into this conflict with the outside 
world— it rather makes as lera skillful and able. What can It do, 
then? It can deceive us. It dulls oar appraclaUon of powers out- 
side Of us until thej seem so much smaller that we are sure we can 
conquer them, and so we gain a feeling of satisfaction." 

Wilaon* has sliown most conclasively that the drunkard iB 
simplj a person in 'wliom has become permanent the inco-Cffdi- 
natione, the lack of control which a always induced temporarily 
by any single epree. The balance-wheel is thrown out of gear 
for good. The man is a creature of impulse, and tliat unfortu- 
nately of a low type ; the r^pjlating, the subduing, really the 
spiritual mechanisms of his being, bare been paralyzed 60 often 
that they are &t laet rendered permanently inactive. This ez- 
treme case is cited simply to throw into clearer light the ordi- 
nary efiFects of alcohol, which, although when taken' in small 
quantities may never produce great damage to '^e organism, 
yet there must always be grave danger in its use. Maudsley, 
after lifelong study of the causes of mental derangement, has 
much to eay^ of the baneful influence of this agent; and ULet- 
der, a student of insanity too, is unsparing in his condemna- 
tion of alcohol, and a few of his words' may be quoted in sup- 
port of the views presented in these paragraphs, — ^tiiat alcohol 
is a factitious force-producer, and when used habitually results 
eventually in the dissipation of Clergy, and woner or later dis- 
turbs the delicate mechaniama by whicb the oi^anism is held 
under the control of a vigorous will. 

"Ask a man who has Just left a city dinner to settle with jtm the 
lease of a house, or a deed of partnership. He will naturallr refoso. 
If 7on press him, he will say that It is not a proper time to trans- 
act buBlness; and, If pressed further, will explain that to take him 
now Is unfair, for to such an Important and delicate matter one 
must come with a clear bead. The admission Is that the mind Js 
not now as vigorous as It will be tomorrow morning. There ia a 
sUght enfeeblement. Partly from the fatigue of the day, partly from 

ii>rwHteit)i«t«. Put 1. Bee alio Btchudaon, Tt» LMtw-M on AtooAol, pp. 
13S-1T9. 
■Sm RfponttbiUttf M Umfol Dttaatt, pp. 385-286. 
■Sonlttr ma intwity. p. SIS. 
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fbe effect of the dtnoer in drafting off a part of the blood supply from 
tho brain to the stomach, but chiefly from the benumbing effect of 
the alcohol that he has imbibed on his highest nerre regloDB, hi> 
mind is not as clear nor as ylgorous as It Is wont to be. Tbe con* 
fusion is not great; he can make an afternllnner speech of ayeraga 
Intelligence, can reckon his legal cab fare, and so forth, but be will 
not trust Himself to settle a delicate matter of negotiation. He teela 
that the keen edge of his intellect is blunted. It is the very higb- 
est of an his intellectual faculties that have been dulled. Similarly 
on the bodily side — lie can walk perfectly atraight, can light a cigar 
without bungling, and button his overcoat with facility; but when 
he tries to play billiards he finds 'his hand Is out.' He is not cer- 
tain of bis strokes. He can no longer regulate bis movements wltb 
the nice precision that la required for auccass. Of bodily, as of men- 
tal capabilities, be has lost the most elaborate, the most delicate, tbe 
most precise. At tbe eame time that he shows these signs of defect 
in his highest nerve arrangements, he shows some sign of orer- 
actlon of aomewbat lower arrangements. By the annulling and placing 
out of action of the highest, control la removed from those Just below 
tbe bigbeat. wbicb are consequently 'let go' and tend to overact. Tbe 
staid and seif-encloeed man of business becomes an expansive, jolly 
companion. He gets on back-slapping, rlb-punchlng terms witb bis 
convives. He tells little anecdotes about hia past career, with winks, 
and wheezea, and wamlnga that they are not to be repeated to bia 
wife. His discretion and reticence are diminished by the loss of bis 
blghest centers and he exhibits a phase of character inferior to hli 
usual standard. No one would call this state of things Insanity; 
bnt for all that It la the beginning of a process which. If continued, 
wouta become Insanity. It is tbe point at which divergence from the 
processes of health begins to occur. It is not Insanity, but it la the 
rudiment of insanity. Let us trace the process further and see what 
it develops Into." 

When one looks at this subject from the standpoint of educa- 
tion he sees that the university, student less than any one else 
should need to quicken and intensify the psychic life by the 
employment of an artificial excitant While it is the testimony 
of those who should know that the initial effects of wine are 
stimulating to thought and feeling, and there is a general buoy- 
ancy and perhaps elevation in the entire being, yet this advan- 
tage can be secured in other ways more normal and therefore 
more beneficial to the finest quality of mind. That mental 
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exaltation which results from the enjoyment of beautiful art 
and music and intercourse with inspiring people can readily 
beget that fine ecstacy which has made wine bo celebrated in 
«ong and story. There is surely more o£ lasting joy in becom- 
ing drunk with grace and beauty than with wine; beauty ex- 
erts an int^rating iofluence, it adds to the vitalities of life; 
while wine disintegrates and dissipates energies. Considering 
that the imiversity student has special obligations to the com- 
monwealth by whose bounty he is receiving the blessings of 
education, then he above all others should secure his mental 
gladnesses and gayeties through means which will confer upon 
him increasing power and balance rather than through those 
alluring agents which may momentarily give pleasure but which 
in the end are destructive rather than constructive. 

The value of any food must be determined in a final analysis 
by its force-producing capabilities. If beer, wine, and whiskey 
impart energy to the organism this should be revealed in in- 
creased activity of mind and body. Research has shown in 
some measure at any rate that instead of alcohol thus augment- 
ing the amount of work which an individual can do, it actually 
reduces it. Martin^ observes that the evidence adduced by 
competent observers ia distinctly against the use of spirits by 
floldiers in time of war. He says there is no cogent evidence 
to show that alcohol is of service in sustaining bodily activity. 
Hodge's investigations are of especial significance on this point 
Professor Hodge was enabled a few years ago to conduct a se- 
ries of experiments under the auspices of the Committee of 
Fifty for the study of the liquor problem, wherein he carefully 
observed the mental and physical effects upon a number of dogs 
of aloohol administered in the forms of beer, wine, and whis- 
key. The results so far as they refer to the particular topic 
under discussion — the value of alcohol as a force producer in 
a living organism^ — may be presented'in his own words :' 

"Dnrtng the secODd montli after administration ot alcohol spon- 
taneous actlTltr ot both Tipsy and Bum became noticeably Impaired. 

'Treatitt ok Bvalff, BteveDaoQ A Murpby. Vol. I. p. 48T. 

■Popular Science Montblr, March and April, 1S9T, and nprloL 
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Tbls gradually and eteadilr IncreBsed until, last eprlng, It aeemed 
to me from dally observation that the alcoholics were not much more 
than hair as active a« the Dormals. How to secure an objecttve ex- 
presBfOQ ol this fact presented some dlfflcnltlee at first To put them 
In large recording cages, such as we use In the laboratory to studr 
the daily activity of rats and mice, would clearly be an imposition 
on a dee's good nature, and would possibly suppress bis activity In 
proportion to his Intelligence. To watch four dogs during the twenty- 
four hours would require four observers, and their presence would be- 
a disturbing factor. 

"Pedometers were thought of, but none could be found suitably con> 
structed for use with the dogs. Finally, Waterbury watches were 
obtained, sad, by remaving the hair springs, weighting the balance- 
wheels unequally, and by proper adjustment of buffing pins so that 
the balance wheel could move Just far enough to release the escape- 
ment, a watch resulted which ran only when shaken. After a month, 
of preliminary trials an adjustment was attained so delicate that thff 
watch could hardly be Jarred so slightly as not to release the escape 
ment one tooth, and the two could be shaken, violently or gently, 
and In any position for an hour at a time (fastened firmly together) 
without showing a variation of more than two seconds on reading 
the hands. 

"The watches are now placed In stout leather pockets In specially 
constructed collsrs and the dogs allowed to wear them. • • ■ The 
watches were read every evening at exactly six o'clock. Bum Is seen 
to develop seventy-one per cent, of Nig*8 activity, and Tipsy only fitty- 
nren per cent, of Topsy's. 

"The watches, of course give us only the total Quantity of spon- 
taneous dally movement of each dog with no Indication as to its- 
qnallty. Something to give a Qualitative expression of strength, abil- 
ity, and resistance to fatigue was devised, which consisted in a seriea 
of competitive tests at retrieving a ball. The balls were thrown in 
rapid succession across the university gymnasium, one hundred feet, 
and a record was kept of the dogs that started for It and of the on« 
that succeeded in bringing It back. One hundred balls constituted a. 
test, and to throw them consumed about fifty minutes. 

"In the first series, consisting of 1,400 balls thrown on successlv*^ 
di^s, January, 1S86, the normal dogs retrieved 922, the alcoholics 478. 
This gives the alcoholics an efficiency of only 61.9 per cent as com- 
pared with the normals. Bum's ability In this series as compared wltb 
Nlg's Is only thirty-two per cent (See ng. IS.) It was also noted 
that Bum and Tipsy were much more easily fatigued than the nor> 
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"A. second series, of 1,000 balls, November, 1S9S, In wblch Bum and 
NiK, were tested, g&ve Blmllar results. Nig sbowB fifteen per cent, of 
Bum's fatigue. EzpreBsed In other words. Bum lies down to rett 
6.7 Umei to Nlg's once." 

In discussing the results of these experiment, Dr. Hodge 
qootee Profeesor GauM to the effect that onoe diiring the strain 
of his Staatsexamen he suddenly stepped his wine and beer and 
waa eurprised to find how much better he could work. An emi- 
nent Leipeio professor has said that German students could do 
twice the amount of work if they would let their beer alone. 
Dr. August Smith found that moderate doses of alcohol not 
sufficient to intoxicate lowered psychic ability to memorize aa 
much as fleventy per cent. ' 

From whatever position, then, we r^ard the infiuence of 
alcohol upon the force^nerating power of the organism, we 
find on every occasion that it has only a deleterious iaene> ex- 
cept of course when it is employed as a therapeutic agent. ' The 
practice in which students ofttimes indulge of exciting good 
cheer by a few glasses of beer or wine must certainly in the 
long run lessen the efficiency of mind and body. When a great 
feat is to be undertaken, as upon the football field, alcoholic 
beverages are absolutely prohibited tbe contestant. A student 
ebould r^ard his daily tasks aa all being great ones i<xc which 
he moat prepare himself most effectively mentally and phys- 
ioally. Tbe ordeals of the student in his immediate class- 
room duties and in the more important businesses of post-uni- 
versity life should demand as clear and vigorous a brain and 
ta agile and serviceable a body as the athlete requires to meet 
the difficulties which he will encounter in the arena. 

§4^ The InflueTice of Tobacco Upon the Production and Ex- 
penditvre of Force in the Organhm. — ^Wlule alcohol operates 
to throw ofl the brakes which nature places upon the organism 

*HadKe, op. dt., p. SB. 

'Atwmter'a tDTeatigWlona alread; rafemd to ■eem to praM&t •leohol In • mora 
faTOMble ll^t SnuU qnuttltlei ot alcohol >n not Injsrlou, wajt AtwKtw, bnt 
7«t tbere are gnvt dancsn 1m Ita nie, atnce It U dUBcolt tot t)M baUtiial 
drlnkar to BTold sicmm*. 
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when danger is sighted ahead, tobacco seema to have a directly 
contrary influence. It is the common testimony of smokers 
that after a day of severe labor or intense excitement or exer- 
tion of any kind, when the mind is chaotic, uncontrolled, and 
lepose is impossible, — in auoh an event, the cigar or the pipe 
has a Boothing, calming effect. Nicotine seema to act as a 
stimulant to the inhibiting centers of the nervous mechanism. 
In view of this well known action of tobaco^ it can be seen 
vh.j in cases of fat^e when the mind caimot be held in check 
and enei^ is being wasted despite efforts at conservation, — in 
such a situation tobacco must be regarded as a conserver of 
force. It aids the organism to get hold of itself, to become con- 
trolled. This is especially true when, as smokers so frequently 
testify, tobacco skillfully wooes Morpheus when nothing else 
will entice him to one's bedside. 

But this does not of necessity imply khat tobacco is a valua- 
ble auxiliary to the student's dietary. It is not too much to 
suppose that under normal and bealthful conditions a student 
will rarely reach the point where he will need any other seda- 
tive agent than that furnished by an abundance of nutritious 
food, vigorous exercise, and refreshing sleep. As a matter of 
fact, though, our young men taken ad a whole do not smoke 
because they feel the need of the soothing influence which it 
affords ; they smoke because custom dictates it. This is evi- 
denced by the irrational way in which they do it; and it la 
suggestive, too, that practically all of the law students who re- 
plied to our questionnaire smoke, wbile about 55 per cent, of 
the "HiU" students are "abstainers." To smoke Immediat^y 
after breakfast is as foolish as it is useless ; for at such a time 
tobacco rather hinders than helps the organism to accomplish 
the tasks before it ; except possibly in those instances when the 
system has become so permeated with nicotine that it is, in com- 
mon with the well-known effects of opium, creating an abnor- 
mal desire which is imrelenting every hour and minute of wak- 
ing life. As Richardson well says in his Diseases of Modem 
Life;' When mental labor is about to be undertaken a pipe 

'P. 818. "^ 
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ppoduoea in the majority of people a heavy, dull oondition, 
which impedes digestion and aeaimilation, and interferes in 
some degree with that "motion of the tissues which constitutes 
vital activity." But when the mind is occupied for a long 
time, so that exhaustion supervenes, a pipe gives to somie 
habitues a feeling of relief; it soothes, it is said, and makes poe- 
sible clear thinking. Few men become eo habituated to the 
pipe that they can begin the day well on tobacco. "Many try, 
but it almost invariably obtains tliat they go tJirough their la- 
bors with much less alacrity than other men wlo are not so 
addicted." 
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CHAPTER V. 

THE FBEPABATIOX OF FOOD HOUBS FOB UBAXS. 

§1. J%e Philosophy of Cookery. — ^While the ccxnpoeition of 
a food is an important factor in determining its wort^, yet a 
more important factor still, perhape, ia the manner in which it 
ie prepared for use in the oi^anism, — the manner in which it 
is oooked, that is to say. This is seen to be true when it is 
realized that man is a oooldiig animal, and as such is distin- 
guished from iJie rest of oreatiou. It aeema Ut be clearly re- 
vealed ID his constitution that he was not designed to take into 
his stomach in the raw condition in which they are found in 
nature most of the articles which constitute his dieftary. He is 
not a gramioivsrons animal ; be lacks the long alimentary tract, 
the special stomach, and the apparatus for secreting large quan- 
tities of saliva which ia possessed by the cow and other grain 
munchers. The orops of birds probably fulfill somewhat the 
same function in the digestive processes that the second stomach 
does in the ruminants ; and in both cases this elaborate apparatus 
is necessary in order to transform starch and other food ele- 
ments into assimilable products. Again, man does not appear to 
be adapted to eat meat unsubdued by heat ; sentiment if nothing 
more would forbid his doing this. The human species has pro 
gressed to the point in the evolutionary scale where it can call 
to its aid forces which are capable of advancing foods as they 
are found in their native state far elong in the process of di- 
gesticoi, so that when taken into the system they may be assimi- 
lated with oomparatively little delay or expenditure of vital en- 
ergy. 

It may be observed in passing that in all likelihood this ao- 
camplishmeut more than any other has contributed to the rapid 
mental prepress and present superiority of mankind. Spencer^ 

'SAtMtloii, cbaptet on Phrtlcal Bdacitlon. 
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lias pointed out tliat animals wliich live upon coarse, indigestible 
foods, as tlie cow and the sheep, are, considered ia respect alike 
of physical power and mental acuteness and vivacity, relatively 
inferior in the scale of being. Now, it seems a safe inference 
from the evidence everywhere at hand that the quota of energy 
which can be expended in mental and physical activity will be 
determined by the ease with which this may be obtained in the 
process of nutrition. It is a fact of daily experience, probably 
as common in student life as elsewhere, that when the stomach 
is overloaded with indigestible and waste materials the mind is 
inert and confused, and the body little disposed to vigorous or 
lively activity. Let any one recall his mental and bodily status 
after assisting at the ordinary Thanksgiving feast, or perhaps 
even the familiar Sunday dinner. Sabbath afternoon is so fre- 
quently a time for loafing in both body and mind, not because 
one wants to rest but because he cannot arouse himself. Many 
of our students have a atill more impressive experience; not in- 
frequently they are required to rush off precipitately to their 
university duties directly following upon a meal which taxes the 
organism to the utmost, — oatmeal cooked a half hour or less, 
fried potatoes, fried meat or eggs, hot bread and cakes, 
and coffee, — a ccmbination which, as will be shown later, is more 
than a match for the most energetic and powerful digestive 
mechanism. At such a time the mind works slowly and inac- 
curately ; and the philosophy of the thing is not at all abstruse. 
When food is taken into the system the organism will if necea- 
aary turn its energy wholly to extracting the nutrition contained 
therein. Suppose then that a considerable amount of half di- 
gested starch and other food materials find their way to the 
stomach ; there is needed at once force to transform these into 
assimilable substances. The blood, rushing to the appropriate 
organs to supply the required digestive agents, must, of course, 
be withdrawn from the service of the cerebral and muscular 
systems. When, on the contrary, food is eaten which is nearly 
ready for assimilation, the organism can while attending 
to the now easy labor of digestion engage also in a measure in 
mental or physical work. 
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§2. Modes of Cooking. Local Practices vnth Griticiams. — 
As has been said, the primary purpose of oookiug ie to advance 
the assimilability of foods as they «re found in the raw state so 
as to pelieT© the digestive apparatus of much arduous drudgery. 
For the most part this is accomplished by applications in one 
form or another of heat. In the cookery of meats it should be 
the aim to soften tissues and develop flavors which will excite 
digestive juices ; and those modes will be most efficient which 
will attain these ends while not destroying the nutritive proper- 
ties. In roiastiug, baking, and broiling heat is applied directly 
to the Burfaoe of the meat; whereas in boiling and frying it is 
conveyed by convection, in the first instance throu^ water, in 
the second through oil. Now, one of the most valuable elements 
of meat, albumen, exists in considerable quantities as a juioe ; 
and this escapes with comparative ease in boiling when the meat 
is put into cold water and gradually raised to the boiling tem- 
perature. When the meat is thrust into boiling water at the 
outset, however, the pores in the surface become closed in such 
a way as to prevent in a large degree t^e loss of the jnicee, and 
the cooking may proceed with comparatively little waste. The 
most economical modes of cocking this article, though, are tJiose 
in which a high degree of heat is applied directly, as in baking, 
broiling, or roasting. Frying is tie most objeotionable method 
of all, and especially the sort of frying which one finds in the 
average boarding-house or even in the majority of homes. 
Here the cook places a little oil in tHie bottom of the frying pan 
"to keep the meat from sticking to it," and heats it to a point 
at which the fat is partly decomposed ; she never imagines that 
in frying cooking ^ould be accomplished in the same way as 
in water except that a different medium is used. What is to 
be secured is the transmission of heat through the oil. Cooking 
in this way would not be so objectionable if a bath of fat were 
used instead of a little in the bottom of the frying pan ; although 
even here food is liable to be made indigestible by becoming 
fat soaked, so to speak. It is of course well-known that the fat 
which incases the nutritive elements in fried meats, eggs, and 
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the like digests lower down in die digeetive tract than the ai^ 
«tances themaelvee, so that these latter are held in the stomacli 
for a long period, resulting usually in fermentation, and greatly 
OTortaxiug the stomach. 

An examination of the returns from our questionnaire shows 
that meats, potatoes, e^s, and cakes are as often fried as oooked 
in any other way ; and this cannot but be regarded as a very 
serious defect in local practice. And I know from personal ex- 
perience that the frying which ie done in some places here ren- 
ders the food highly indigestible. A breakfast of fried pork, 
dfried eggs, fried potatoes, fried pancakes, and doughnuts must 
Tery eaccessfully prevent for several hours vigorous activity in 
the head of almost any student. There is no danger in saying 
'emphatically that food prepared in this way is mifit for the needs 
of a student or, in fact, of any civilized being ; and it may not be 
oot of place to observe that the state is bestowing its favors in 
an unprofitable manner in attempting to educate an individual 
yrho habitually regales himself on fried stuffs, and especially 
such a variety as the landlords in our locality provide for their 



But the cooking of meats, bad as this is even, is not so de- 
fective in Madison boarding houses, as the cooking of starch 
foods, — the cereals, bread, ve^tablee, cake, and the like. It 
has previously been indicated that starch in order to be incor- 
porated into the system most become converted into dextrin. 
This is aooomplished in the ordinary process of digeeticm by in- 
ealivation, wherein the active digestive principle of saliva is 
hrou^t into contact with the starch granules of food. Starch 
may, however, be digested iu other ways. It is well known, 
for instance, that the nitn^nous principle, diastase, obtained 
in malting, possesses the power to cai^ starch along through 
several of the stages essential to complete conversion into dex- 
trin. It is also known that digestive ohang«e may be wrought 
by ^e application of dry heat to starch. If you place starch 
p^inules in an oven heated to the temperature of 300^, they 
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ate uot apparently affected at all ; but if you increaae the tem- 
perature 100*^ or thereabouts they will suddenly be tranfiformed 
into dextrin. The change is an isomeric oae, for dextrin is of 
the same composition as starch. 

Kow, the primary purpose in cooking the starch iaodis placed 
on our tables should be to convert the starch so far as possible 
into dextrin. Start^, 6» it is obtained in grain, foods, camwt 
be converted into dextrin without subjecting it for a long time 
to heat, either directly or through convection in cooking in 
water. The boiling of raw oatmeal for say thirty minutee will 
not in all probability suffice to carry the starch far along in 
the process of digefltion, and this Work must be cconpleted after 
the food is taken into the stomach if much nutritive value is to 
be derived from it. On t^e other hand, if the cooking had 
been carried on for a longer period less would have been left 
for -QiB stomach to do, which is the great object to be attained 
in the cooking of these foods, — the reJief of the digestive appa- 
ratus. The processes essential to complete starch digestion 
have been excellently set forth in a pamphlet presenting the 
results of experiments prosecuted in the food laboratories of the 
Battle Creek Sanitarium, in whidi it is ^own that "water- 
brash" and other dyspeptic ^mptoms so common among the 
Scotch Highlanders is due to the excessive use of "Scotch brose,"* 
which is simply raw oatmeal stirred up in hot water. The prev- 
^ence of indigestion in our own country, too, is due princi- 
pally to the same caiise, — ^the use of etarohy or cereal foods in 
an uncooked or imperfectly cooked condition. The pamphlet 
goes oa to say that: 

"The bread of the olden time oonsleted of thin cakes formed from a 
mixture of flour and water, well kneaded and baked on a tin or stove 
kept hot br a glowlne; fire. Bread [prepared In this manner Is readr 
for prompt digestion and aselmllatlon. 

"The tranetonnatlon of starch Into sugar — In other words, the dlge» 
UoB of starch — takes place by stages. The starch is flrat c(Hivert«d 
Into 

"(a) AmylOHlextrlne, or soluble starch. This Is the form in which 
It Is toond In well-boiled paste And in ordinary baker's bread, in »o- 
called ready-cooked breakfast cereals, and In mnshea, srueU, vegeta> 
ble soups, and similar preparations of starch. 
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"Tta« tblrd stage 1b that of <c) acbrikHlextrlae, tbat In wblch tlie 
Btarch iB found in each perfectly cooked cereal foods as iwleback, 
granose, and granola, and in the outer browned portion of the crtist ot 
bread. 

"m the second stage (b) tbe starch is further transformed into 
erTthro-deztrine, the form In which it is found in what might bd 
termed the half-cooked condition of well-baked ordlnarr baker's bread. 
In crackers, rolls, gems, and similar foods. 

"The fonrth stage is maltose or sugar, the final results of starch 
digestion. The digestion of starch is accompliehed in nature by the 
action of soK^led ferments or diastases. These are found abundantlr 
in both the animal and vegetable kingdoms, — In animals in the sallra 
and other digestive flnlds. In grains, tbe starch digesting ferment 
or diastasis Is found Just beneath the bran, readr to form sugar for 
the nourishment of the young plant The starch found in green aj^ 
pies and other frnita is, by the process of ripening, converted first 
into the Tarions ferments or dextrlnes excinelTeiy, and Anally Into 
sngar. 

"The formation of the last form of dextrine is Indicated by the 84^ 
pearance of a slight brownish color In tbe digesting mass. One 
additional step only is necessary to convert tbe starch into sugar. 
Heat Is not capable of producing this step in the process, but when 
achroo-dextrlne, the last stage of heat digestion, the perfectly cooked 
starch Is brought Into contact with the saliva ot any other starcl^ 
digesting ferment, the formation of sngar takes place InBtantaneonsly. 
In other words, by the application of heat of snfflcient degree for t 
aufflclent length of time starch may be converted first into amylo- 
dextrine is produced by a temperature eufflclent to cause the hydra- 
lion or gelatinatiou of starch in the formation of paste by cooking ot 
st&rch or flour. Longer cooking, or cooking for a short time at ft 
temperature above the boiling point of water, advances starch on* 
step along in the process of dlgestoln to the stage of erythro-deztrine. 
Exposed to still higher temperature for a proper length ot time pro- 
duces achroo-dextrlne. 

"Raw starch, on the other hand, when exposed to tbe action of tha 
ssJiva is not changed at all. Slightly cooked starch, that is, amylo- 
dextrlne or finid starch, is converted Into sogar only by the prolonged 
action of the saliva. Erythro-dextrlne, or imperfectly cooked starch, 
is converted Into sugar somewhat more quickly by the action of tha 
saliva, but in achr&o-dextrlne, or perfectly cooked starch, the tran» 
formation fakes place as soon as it Is brought into contact with tha 
saliva. It is for this reason that a brown cmst ot bread, iwleback, 
and well-toasted granose develop a distinctly sweetish taste when 
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"Our modem methoda of bread-making. In which the dongh U formed 
In large maaees or loaves, or small masses under the name of bis- 
cuits, buns, rolls, etc, present the starch or farinaceous elements of 
cereals In a half-raw. Imperfectly cooked condition, prepared to inter- 
fere with digestion, rather than to promote this moat Important Tltal 
process. Half-cooked mushes and porridges assist In the work of mis- 
chief, and as a result, the American people have come to be almost 
UDlTeTBallr afiUcted with amalaceone dyspepsia, or starch Indigestion. 
This fact explains the extensive use of malt preparations, and the re- 
cent Introduction of various starch-dlgestlng ferments of diastases of 
various origin, some of malt, others from vegetable fungi." 

It is then to be very greatly desired that those who provide 
food for students should take especial care in the cooking of 
cereals aud breads. While it is of supreme importance that 
whenever starch foods are eaten they ehould be thoroughly 
cooked, yet this ia especially necessary in respect of the morn- 
ing meal when & stomach full of half cooked starch will be a 
serious draw1)ack to the student during the best hours of the 
day. It may as well be recognized that no matter how skillful 
the teaching it must fall on barren soil If it is received by those 
.who ere devoting all their strength to breaking up starch. 

Foods, as for instance, Malt Breakfast Food, Granola, etc.^ 
are now being manufactured which are either subjected to the 
degree of heat necessary to carry starch quite a ways along in 
the process of conversion into dextrin, or the same end is at- 
tained by malting; and these, it seems, should be found 
more freely upon the tables of students tban> is indicated 
in our returns. I have, however, spent some days at one 
}>oarding house in the city where the morning cereals seemed 
all thoroDghly cooked, and were most palatable and nutritious; 
but I have obtained dishes at other places where students board 
Ihat were not fit for mortal man to entertain in his system. 
,The freer use of thoroughly baked, or tetter still twice baked 
bread, is much needed in our community. In the baking of 
bread in the ordinary way the middle of the loaf does not rise 
above 213°, although the outside readies 400^ or more. Hany 
{teople choose the crust for its more agreeable taste, which re- 
sults from the conversion of the starch into dextrin by the ao- 
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tioD of heat in baking. It is at the same time more digestible, 
and BO in reality more nutritiotis. 

A -word should be said respecting the cookery of one or two 
other common articles of food — and first, potatoes. The usual 
mode in our own locality is to boil them peeled and mash them. 
^ow, one of the most Talodole nutrient elements in the potato 
is the salts of potash, whit^ in a jacketlees potato readily es- 
capee into the wat«r during iboiling, and eq>ecially if the tubers 
3re placed in oold wat«r at the outset Jackets or no jackets 
then is the vital queetion, and we are compelled to decide in 
iavor of the aflSrmatiTe. In countries where the people cannot 
obtain these salts in meats and other foods, experience hag 
tau^t them to cook the potatoes always without peeling. Bak- 
ing, though, is altogether the most desirable mode of cooking 
^e potato. By this method all the salts are preeerred ; while 
in boiling, even with the covers on, the potato suffers some lose. 
It is very evident from our retnms that a reform is needed in 
the cooking of such a sabstantial and yet simple article of food 
as the potata 

It is probable that one of the most poorly cooked foods in 
our locality is the egg. The method is almoet universally fry- 
ing. To say nothing abont the chemical changes which this 
produces, it is enongh to point out that the albumen becoming 
incased in animal fat partially decomposed is well nig^ invul- 
nerable to the attacks of the digestive jnioee. On the other 
hand, anyone who has tried immersing an ^g for eight minntee 
or BO in water about twenty degrees below the boiling point 
and which has been taken off the stove, will know that no part 
of the e^ is cooked hard and yet heat has penetrated through- 
out the whole. An egg cocked in this way is highly digestible 
and possesses a delicious flavor; for a morning meal it will sup- 
ply the energy needed for the day's work much more speedily 
and with leBs expenditure of internal forces than a fried egg or 
an egg boiled in water at a temperature of 212°, 
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§3. Hours for Meals. — ^It is well known, of coiirse, that a 
iieavy meal ni'akes demands upon the energies of ihe aysUan. 
for a considerable period ; mind and 'body alike are less efficient 
while the early stages of digestion are in progress. The pros- 
perity of digestion itself requires muscular repose for a time; 
■and when three "square" meals are disposed of daily 
A xelatiTely lat^ part of waking life must he devoted to the 
Interests of the stomach, and the head and hands must suffer 
thereby. It would seem a much wiser scheme, and one which 
is being adopted now in the cities especially, to gett moat of our 
nutrition in two repasts*, and if we have a third, to make it 
exceedingly light so that it will not interfere seriously with 
either mental or physical activities. A business man in the 
city would not think of dining at midday ; he lunches simply, 
and his luncheon really serves the purpose of a little recreation 
rather than of gaining nutrition. 

Our students enjoy three meals a day, all of about the same 
proportions, so far as can be judged from the bills-of-fare. It 
is true they have at noon, with a very few exceptions, what ia 
called dinner, and this is supposed to be the principal repast 
of the day, although it seems to be so only in the sense that per- 
haps heavier and more indigestible viands are discussed. But 
a large number of our students attempt their hardest work in 
the afternoon immediately following their experience at table; 
their study hours are in the majority of cases from 2 to half 
past 5 ; and it is surely not an overstatement to say that no 
brain is in good workable condition when handicapped by a 
Btomach full of such things as are indicated in the midday bills- 
of-fare given in Chapter III. Nearly every one of our students 
— all except fourteen — repented that from 2 to 4 was the dull- 
est time in the entire day. From 7 to 9 is also a period of 
marked mental depression. One would suppose that the mind 
^ould be worn out as the hour for retiring approached, and 
that it would be most obtuse then ; but only eight out of the 
yrhole number of students reporting said they were dullest at 
bedtime; the others were stupidest after meals. 
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'A reform in respect of the hours for gainiDg nuiritioa is aa- 
Buredly needed in our community. It would seem aa if the 
jnajori^ of those who make a business of boarding students 
inake no business of it at all. If they were engaged in any 
other calling they would be obliged to minister to the well-being 
CkC those whom they served ; but not so with most of the land- 
lords and landladies who care for students. So many pe<iple 
seem to harbor the opinion that a student's welfare does not 
need special consideration anyway ; it is an easy thing to study 
and the question of special food and appropriate times for eat- 
ing is of little importance. But we need to have present prac- 
tices modified so that students will at midday have a light 
luncheon of very digestible and nutritious foods^ then at half 
past five or thereabouts should come a more substantial meal, 
{>erhap3 the principal one of the day. It should be said in 
ibis connection that the last repast ought not to be eaiten mudi 
later than this, since it is important that the digestion of this 
meal should be completed before bedtime. The stomach is not 
active during sle^, and foods remaining therein during the 
night are certain in most instances to pass through fermentative 
processes, seriously disturbing the normal functioning of the 
digestive system. Hardly any one can discuss a late banquet 
.without his tongue the next morning revealing his dissipation; 
the germs which have been prospering during the night have 
installed themselves in every part of the mucou:s membrane 
T^idi is accessible to them. 

At Columbia University most of the students partake at mid- 
day of a simple luncheon of milk and bread, and perhaps a 
sandwich, obtained at the University refreshment stand; and 
after an hour's social chat, go back to their work in the library 
and laboratories. This seems a much more rational way than 
to rush headlong home bo a big dinner and rush bade in the 
same manner to recitations and other work, or escape to one's 
zoom 60 doze away two or three profitless hours. This gives 
one both a bad stomach and a bad ccoiscience, and results eventu- 
ally in an empty head. May we not hope that some day there 
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will te near the Cflmpus of our UniTorsity a refreehment booth 
o^Sering the most wholesome, palatable, and nutritious foods at 
Blight cost, BO that students may spend in the library, in tiid 
laboratories, and in general social intercourse on the campus 
the time which is now wasted in nisbing to a "equare" meal and 
recovering from the same ? 

During the wiut^ of 1892-93 an experiment was made along 
this line at the Boston School of Gymnastics in serving lunch- 
eons to women students at 15 cents each. The manager, Miss 
iWentwortb, kept a record for one month of the amount of foods 
furnished, with their nutritive values ; and while I believe more 
nntritious and more easily digested articles, as I have iiidioated 
in Chapters III and IV, oould be fnmirfied now than, appeared 
in this record, yet it is enggeetive regarding what oonld be done 
for students in onr midst without departing in any way from 
eetablished custom respecting articles of diet. 
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Statement ofone month's luneTteotu served to students (women) five 
daift in the week, beginning I'ebruary 1, ending February SB- 
{Atkinson, op. oit.) 
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Statement of one tnonth'i luncheona terved to etwienta (women).— 
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CHAPTER VI. 

INDIVrDUAL PECULIABITIES IN DIOESTrVB OAf ACITIES. 

§1. The Theory of Individual Differences. — There seem to 
1)6 two great forces that vie with one another Id planning and 
•directing tie conatniction of every new being ushered into the 
world. The first is heredity, which seeks to reproduce without 
modification in the offspring the characteristics of the parents; 
the second is variation, which seeks to differentiate the young 
■from their ancestors — to beget in them modified atructuree and 
functions.^ As a result of the interaction of these forces it 
liappens that while members of the human speoiea, for instance, 
axe much alike, still each is probably distinguished by some 
purely individual features either in the architecture of the body, 
in the workings of the vital machinery, or in mental tendency 
■and capacity.' These differences are probably as marked in 
Tespect of digestive functions as of any other ; and it is not dif- 
■ficult to appreciate this when it is realized that tlie tranaforma' 
tion of food is brought about through the offices of various di- 
jgestive fiuids. Each food element has its particular digestive 
Agent, — starch requiring a special one, albumen another, fat 
another. Now, it happens that people differ r^arding the 
-quantity and quality of each of these digestive agists ; this per- 
son falls short on the one essential for the disposition of starch, 
another generates free hydrochloric acid in excess of that which 
is actually needed or which is conducive to the well-being of the 
organism, and so on. It results then that we all have our idio- 

>cr. BatMon. Materialt tor the fltuifv of rorlallon. LondOD, ISM, pp. 1-60. 
Dkrwln, Ortgiti of Bpeeiei, entire book ; HOffdiDg, OtilHnei of Ptyotuilogv-, P- 84B, 
•etnq. 

■ Elee for ■ dlKuialoa of iadlvlda&lltr Id the mental iphere, — BftiD : A. StuSv 
ot Oltaraotar, London. 18S3 : BIbot : Ptvchology of the EmatUmt, cbftp. XII ; 
Paulhui: Cm Cftoroctirw ; Pern: Caraeth-e de I'enfOHt tt ie Vhomme; Lotle: 
Ulcrocotmni, Bk. VI, chap. II; Quef rat ; X-'ImaplnaCfon ehet Cen/ont; Oalton : 
JToKlal Facullii, ebap. on Mental Imaiery. 
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fi^cracies regarding the artidee from which we can beet ob- 
tain our nutrition, and the viands we can indulge in with im- 
pimity. One who has much difficulty in dealing with starch, 
will find it easier ordinarily to secure his albuminoids from 
£esh or nut foods than from the cereals or other v^etable prod- 
ucts; -although, to repeat what was urged in preceding para^ 
graphs, by proper cooking starch may be largely pre-digested, 
making it acceptable to the most whimsical stomach. An acid 
Btomach cannot tolerate sour fruits, vin^ar, or other acids, while 
a "hypopeptic" individual enjoys and needs an abundance of 
fruit acids. And die principle holds in respect of many an- 
other digestive peculiarity. 

§2. Concrete Examples. — To impress the principle of indi- 
vidual peculiarities in digestive powers t^ere will be given here 
graphic illustrations^ of actual analyses of the stomach fluid* 
of two persons of the same family securing their nutrition fnan 
the same table. The analyses were made in the Laboratorieft 
of Hygiene of the Battle Creek Sanitarium according to metlir 
ods devised by Golding Bird of England and Hayem and Win- 
ter of Paris, and extended and perfected by 3. H, Kellogg. In 
the following brief explanation of the methods of examination 
X follow Kellogg' principally. In order to make the analysia 
it is necessary to extract the contents <^ the stomach after there 
has been eaten a given quantity of food the composition of 
which is thoroughly understood; and, of oours^ a certain 
amount ef time must be allowed for the acti<Hi of the st4Hnacb 
upon tbe.food. By chemical analyses of the etcHnaob fluids it 
is then possible to determine the relative amounts of the ser- 
eral digestive agents, and so to calculate the working power, a» 
it were, of the stomach, indicating whether it is normal in all 
respects or whether it varies therefrom in regard to any of the 
digestive precedes. In making the teet at Battle Creek the 

>I am Indebted to Dr. J. H. Kellogg tnd Tti« Ifodem Uedlclne PabllAlng Co. 
for tb« QM of the plate* of tlw charta. 

■Vothodt of PreoMtm «• tJit iHvettigatUm of DUorien of ZMsMllett— HodKM 
Uedlclne PnbUahing Co., 1898. Alio Uodera Medldne Ubmj, No. 1. Hay, 180B: 
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aubjeot is required first to abstain from all food for ten or twelve 
Lours ; and he is then given to eat a bowl of Granose, a dry 
.wheat product. He is not allowed any fluids at this teat meal. 
After one hour the contents of the stomach are extracted and 
subjected to physical and chemical examination. The chemi- 
cal examination reveals, to begin with, the amount of chlorine 
present in different forms, which determines the acidity of the 
stomach and so the power of proteid digestion. This analysis 
reveals three main types of digestive disorder, — hyperpepsia, 
hypopepsia, and apepsia. Speaking in a general way, hyj>er- 
pepeia denotes an excessively acid stomach, hypopepsia a stom< 
ach in which there is not enough of acid for proper digestion, 
and apepsia a stomach in which there is almost no native power 
of proteid digestion. These types of stomachs are indicated in 
the charts by the different colored areas, the red denoting the 
hyper-acid stomach, bo to speak, and the blue the sub-acid stom- 
ach. 

The test for chlorine in its different combinations shows, in 
the first place, the total acid condition of the stomach, which 
is denoted in the chart by A. Taking a given quantity of stom- 
ach fluid, usually 100 cubic oentimeters, it has been determined 
that the normal amount of acid ranges from .180 to .200 grams. 
This is indicated in the chart bj the purple area, denoting that 
a stomach containing this proportion of acid is normal in its 
digestive power. Then the figures above and below the normal 
area denote the relative proportion of excess or lack of acidity, 
The column headed H denotes the amount of free hjdrodilorio 
acid which has been found in the quantity of stomach fluid ex- 
amined. It is calculated that the normal amount in 100 cubic 
centimeters of stomach fluid ranges from .025 to .050 ; all quan- 
tities above this amount are excessive, those below are insuffi- 
cient for proper digestion. The column headed G denotes the 
amount of combined chlorine; that headed A' indicates the 
amount of free hydrochloric acid and combined chlorine taken 
together. A' represents the quantity of work, without refer- 
«Lce to quality, which the stomach does. 
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Now, by peferruig to the two diarts it can be seen that No. 
8,938 poesesse« what may be called an acid stomach. Coliumi A^ 
whidi denotes the working power of the stomach, shows tbat it is 
exceesive, whidi meena that the food which is eaten is not like- 
ly to be fully assimilated ; it is disposed of too rapidly. On 
the other hand, No. 11,599 possesses a sub-acid stomach, wher© 
the proteid digestion ie defective ; the free hydrochloric acid is 
Been to be especially lacking. In prescribing a diet for these 
iwo individuals a physician would say that No. 8,938 should 
abstain from acids in every form, while No. 11,599 is madh 
in need of acid that can be obtained in fruits. I happen to 
know as a matter of act that if No. 8,938 drinks a glass of lem- 
onade it will cause distress, while No. 11,599 is greatly benefited 
by lemonade used very_ freely. The first subject cannot eat 
sour apples with impunity, while the second subject is very 
greatly benefited by their generous usa No. 8,938 likes fooda 
rich in proteids, probably because they are easily digested; 
.while No. 11,599 is not so fond of beans and similar fooda con- 
taining a large proportion of albumen. If No. 8,938 drinks 
a glass of milk between meals he finds it difficult of digestion, 
doubtless because the excessive acidulous condition of the stom- 
ach causes coagulation of the casein before the digestive juices 
can act upon it in a proper way. No. 11,599 does not apparently 
experience inconvenience from a glass of milk at any time. 

The analysis of stomach fiuid reveals other digestive chararo- 
teristics than those already discussed. It will be seen by an 
examination of the charts there is a column headed S in one 
case and M in the other in whidi is represented the capacity 
for starch digestion. This is determined by ascertaining the 
percentage of maltose, expressed as dextrin, found present in tJie 
stomach fiuid. The normal amount in 100 cubic centimeters 
ranges from 1.80 to 3.00. (The charts do not quite agree here, 
due to the fact doubtless diat the normal amount has been found 
to be different as a result of more extended analysea. As the 
analysis of No. 11,599 was made last, however, it ie prob^le 
that it represents more oorrectly the normal amounts, which 
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would then range from 1.80 to 2.50 grama.) Quantities aboTS 
or below tbeee figuree indicate a defect in digestive power. 
■While No. 11,599 is Bub-normal in proteid digestion, be ia hypei- 
noimal, if tbe term will be allowed, in stardti digestion. No. 
8,938 shows excess work here as in the case of proteid digestion. 
As an outocana of these examinations it is possible to deter- 
mine the workii^ power of the stomacb in varions directions, 
and the results are indicated in the charts bj coefiScients of di- 
gestive work. It can be seeu that No. 8,938 doee excessive 
work in rwpect of the liberation of chlorine during the digestive 
proeessea, indicated by the tracing in the colunuoB m and n. 
No. 11,599 is quite deficient in this regard. The coefficient of 
proteid digestion is a, and thia power is shown to be normal 
in the acid but deficient in the hypopeptic stomach. 
The coefficient of fermentation is x, which is shown to exist in 
lh.6 case of No. 11,599 but not in the other instance. The co- 
efficients of starch digestion are of two kinds : b^, which draiotes 
did relatitm of the perfectly digested starch or maltose found 
in tiie stomach fluid to the dextrin and soluble starch which is 
imperfecUy digrated or converted; and b2, which has reference 
to the amount of maltose or perfectly digested etarch to the 
amount found in normal digestion. No. 8,938 is sub-normal 
in the first sort of digesti<»i, and hyper-normal in the second ; 
and substantially the same conditicm ia found in the other atom- 
acL The power of salivary activity is represented by the coeffi- 
cient c. This is determined in the experiment by requiring the 
flubject to chew gum for a given I^gth of tame^ the saliva se- 
creted 'being collected and examined. The column headed y re- 
lates to the digestivo activity of the stomach with reference to 
the power of disintegratii^ the food substances ; it ia determined 
by comparing the imdissolved residue of the fluid with the to- 
tal amount of stcmiach fluid obtained. In both stomachs there 
is less than the normal amotmt, which shows excessive activity 
on this respect Finally the examination shows the rapidity 
•with which the stomach fluid is disposed of. The ooeffieimt 
s ref^B to this digestive capacity, and is obtained by a oomparir 
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BOH of the amount of residual fluid found in tite stomach at the 
end of the first hour of digestion after a teet meal with the nor- 
imal amount It can be seen that in ISo. 8,938 the food is 
hastened -too rapidly, while in 'No. 11,599 absorption does not 
proceed rapidly enough. 

It must be apparent then that these differences in digestive 
capacity advise scHnewhat different praotioes widi respect to Uta 
quantity and quality of foods eat«n ; but the meet marked dif- 
ference between the atomacha is that relating to tlie digestion 
of proteids, one individual needing to augment the natural sup- 
ply of acid in order to promote the digestive process, while the 
other is embarrassed by tiie too bounteous gifts of nature. 
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CHAPTER Vn. 

EIPBItBE OF SIETAKIEB. 



§1. Taste Verstis Expense in the Choke of Foods. — In an 
older day men lived to eat ; the gratification of the palate waa 
the summum honum of life. £ut the tiuie« have changed; life 
is now seen to he more real and earnest and the table is not 
it« goal. Sut yet there are those among na who, while holding 
to the higher and more apiritnal ends of existence still believe 
that food should he chosen with reference to its taste, to its 
aeethetio qualities, ao to apeak, rather than for its nutritive 
properties. "Eat what yoo like," these people say ; "this busi- 
ness of seeing how you can get the greatest nutrition for the 
least amount of money is unworthy cultured beings.'' Such 
persons select tiieir meats, their breads, and their wines prima- 
rily because thty are agreeable to the palate. Among some, 
the choice of food upon this principle has developed into a fine 
Art As great pains are taken in planning a bill-of-fare as in 
painting a picture ; — there must be as great harmony of gusta- 
tory sensations in the one aa of visual sensations in tiie other. 
The question of value for money expended does not enter into 
the oouBtmetion of a dietary at all with these neo-Epicureans. 

Kow, it seems to be a law of our being that what is indiffer- 
ent, painful, or repugnant cannot exercise a beneficial influence 
upon us } that alone whidi is pleasureable seems to heighten the 
tide of life. It is probable, too, that of all manner of obnox- 
ious things distasteful food is the worstj and so there is really 
« show of reason in the doctrine, eat what yon like. But upcu 
dose examination it does not go very far; it assumes that there 
ia incompatibility in deferring to the pooket-book and to the 
palate at the same time. The conviction seems to be deeply 
settled in many people's minds lliat what is nutritious is not 
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tasty ; and what is palatable may or ma; not have any nntritire 
value, usually not. 'As a matter of fact, however, common sense 
wonld enggeat that what is beat tor the organism in the long 
roQ affords the most agreeable gustatory sensations. The palate 
never would have eurvived in the crisis of evolution if it had 
not thus served the body faithfully. If in it^ pristine condi- 
tion it selected foods which, while ministering to taste yet were 
of little account in meeting the needs of existence, the race would 
have disappeared in its infancy. Evolution, then, oonfirma 
what unprejudiced observation and personal experience will tell 
anyone, — that the most palatable foods fulfill the requir«n«it8 
of perfect nutrition most satisfactorily. 

§2. The Cost of a Dietary of Different Foods. — ^But however 
the philosophy presented in the preceding section may be re- 
garded by aome, yet it will readily be granted by all that in 
student life, as it is found in otir community, the question of 
securing nutrition at the least expense is a vital one. Consid- 
erably over one-half of our students feel the need of economiz- 
ing in every direction during their imiversity career, and it 
is probable that there is no place where wise economy would 
be more effectual than in the arrangement of the dietary. Thia 
may be accomplished, and I believe without doing violence in 
any way to the legitimate rights of the palate. There are ap- 
pended tables showing diat the requirements of a perfect bill 
of far© can be met with different foods at greatly varying ex- 
penditures. To illustrate : If one had twenty-£ve cents to ex- 
pend for food, it would purchase for him almost no nutrition 
in oysters, for instance, but it would yield very large returns 
if spent for bread, or oatmeal, or commeal, as the following fi^ 
uies show: 
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AmoufOt 0/ nutrtentt /umithed /or iiotrUg-five eenta in food mai«' 
rialt at ordinarf/ pHoeM. (Attrstar, op. cit. p. 28.) 



9 Cbht* wiui Pat fob: 



Prim 
par ^ 
pound. • 



Fats, tx^ 
draloa. 



Bu(,^l<ili> 

BMf,drl(^ 

BMf,ilrlota 

BMt.ilriolQ 

Bm(, KMUld 

Bnt, mimd 

BMf.nxuid ,. 

BM(.BB0k 

BMt,DMk 

Miinoii.Iw 

MDtl(>n,ls« 

MatUMi,lac 

Hun, soioked 

Ham. mkoked 

Salt pork 

Salt pork 

Salt pock 

Cod.fTMh 

OcMLfcMh 

Cod. drr salt 

Cod. drji salt 

UaoksraL lalt 

Haokenl, salt 

Ojiten, Souitaa Qt... 
Ontera, 81 eaota a q.t... 
Ontare, 90 ornti a gt... 
Sgn, IS oeata per doa. . . 
Era«.!EaQtaperdoi... 
Ksfa, as Mnta per doi . . . 



Calo> 



t.sn 

t,7IO 
1,3» 

t,tao 

8,070 



2,Tae 
8.Ta 

1.186 
4,380 
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Amounti ofnairienU fiimUhed for twenty-five cent* in food mate- 
rials at ordinary prices.— Contmned. 





Price 


ac»™,,^p„™, 




FooDHxTnuLa as 


yulrifnU. 


ai 








Total 


Pro- 
tein. 


Fat* 


a. 

drates 




Ceuta. 
l.B 

3 

4 

a 

u 

u 

8 
8 

10 
IB 
19 
3B 

1.9 
0.1S 

a.Tt 

l.t 


Ll». 


Lba. 
i.09 
l.OS 
.77 
I.3S 
1.00 
.91 
2.SS 
l.W 
l.BS 
l.tf 
.88 
.« 
1.8» 
3.U 
10.SI 
8.T0 
S.U 
9.H 
3,8f 
18.00 
10.A 
(.97 
7.91 
i.EE 
8.«4 
Z.78 
4.Zi 
9.70 
4.27 
8.85 


Lbe. 
.80 
.80 
.S3 

.ee 

.8B 

1,20 
.90 
.02 
.01 
.01 


Lbe. 
.87 
.28 
.29 
.74 

.4S 
.28 
.21 
,17 
1.42 
.89 
.80 


Lba, 
.18 
.80 
.20 
.08 
.08 
.08 
.87 
.28 
.28 
.01 

4,8a 

3,10 
«.3> 

8.24 
4,89 
2.82 
1.78 

8.89 
9,88 

3,42 
3,81 
2,48 
2,88 
9,07 
8.80 
1.98 


ss- 




38 


88 
89 
OS 
<7 
SB 
M 
U 

87 

oo 

Tl 
00 
97 
BO 
00 

sa 

88 
00 
18 
GO 
88 
38 
00 

i 
00 
88 

OO 

R 




Milk, 8 oents per qt 


2.00 


ChsMe, whole milk 


8,4U 
2,879 
4,880 
8,8tf 














8,819 
















1.87 

1.10 
.H 
.78 
.41 
.28 

1.18 
.11 

1.Z3 
.74 
.31 
.28 

1.18 
M 

.a 

.80 


.14 
.U 
.00 
.14 
.OS 
.09 
.47 
.82 

.38 

.01 
.10 

.OS 
.02 








Wbeatlloni 

Wheatbcemd 


13.709 
10,880 
8, 400 

4,oa» 

10.989 


























8,079 
10.889 
8,000 
9,839 


PoUtoea. tt oents pei boah 
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§3. Local Expenses, With Practical Suggestions. — The avei- 
flg© exp^ise for table board in our conununity, as reported by 
326 fitudeDts, is $2.74. Some stodenta pay $4.00, a few pay 
$1.00, the majority come very near $2.50. This is about the 
£gure reached in the experiments made at the Main« State Agri- 
cultural Collega* If abundant nutrition were obtained for 
this amount, it would probably not be excessive; although it is 
much greater than is necessary if a person finds it desirable 
to economize rigidly. Atkinson^ has calculated bills-of-fare 
which afford ample nutrition and give variety, but which do 
not exceed in ooet $.96 a week. Atwater's dietary lists at ex- 
ceedingly moderate prices bave already been given,* At the 
Battle Creek Sanitarium there are in the neighborhood of one 
thousand helpers living very well on $.75 a week or less ; and 
there is no body of people to be met anywhere who appear bet- 
ter nourished, or who manifeet greater ^ciency in body and 
mind. It is certainly not overstating the case to say that oar 
students, regarded in the whole, could live very mucb better 
than they do for the amount which they expend] and many of 
them who deprive themselves of social advantages for pecuniary 
reasons might a great deal better economize in their food with 
profit to their podteta and their stomachs. Of course it is im- 
possible in the majority of instances for a single person to inaa- 
^rat« reform ; but where a hundred men are banded together 
in a club, a little planning, a little intelligent study of the prob- 
lems involved, such as they would expect to do if it were any 
other matter under the sun, would be of tiemendous advantage 
to theoL Perhaps the day may come some time when the man 
.who essays to manage a club or boarding bouse will bear some 
credentials testamentary of his fitness for this business other 
than that be is a "hustler," or is in need of money, or can 
find nothing else to do. 

If one were to suggest methods of economy, he would first 
atta*^ the meat which is found in students* dietaries, for this 

'Jordan, op. elt 

*0p. dt., pp. ITS et H4. 

•Chap. IIL 
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18 the moBt eoetly of all articles of food, aa Jordan' and 
jnanj another experimenter tave fonnd.* It can be readily 
eeen that to raise wheat and com and then feed them to cattle 
must make the product more expensive than to use the grains 
in their original form for hiunan food. The process of passing 
com through cows and hogs before it reaches man involves time 
and labor and waste Which the consumer of flesh must pay for. 
Paley' wrote as follows upon this subject some time ago: 

"In England, notwltfaBtandlng the produce of tbe flolt has been con- 
siderably Increased by the enclosure of wastes, and tbe adoption, !a 
manr places, of a more successful husbandrr. 7et we do not obserro 
a correspohdlng addltloa to the number of Inbabltanta, the reason of 
which appears to me to be the more general consumption of animal 
food amongst us. • • • If we measure tbe quantity of proTlslon 
by the number of human bodies it will support in due health and 
vigor, this quantity, the extent and quality of the soil from wbliJb 
It is raised being given, will depend greatly upon the kind. For In- 
stance, a piece of ground capable of supplying animal food sufflclent 
for the subsistence of ten persons, would sustain at least the double 
of that number with grain, roots, and milk." 

Dr. Richardson, in "Modem Thought" for July, 1880, devel- 
ops this thought in an interesting way. He says : 

"We really ought to consider the question of uUllElng, on a large 
scale, all vegetables which, in nutrient value, stand above animal 
products. We have also to learn, as a first trutb, tbe truth that the 
oftener we go to the vegetable world for our food, the oftener we go 
to the first, and, therefore, to the cheapest source of supply. The com- 
monly accepted notion that when we eat animal flesh we are eating 
food at its prime source cannot be too speedily dissipated, or too speed- 
ily replaced by tbe knowledge that there Is no primitive form of 
food — albuminous, starchy, osseous — In the animal world Itself, antf 
that all the processes of catching an inferior animal, or of breeding 
it, rearing it, keeping It, dressing it, and selling It, mean no more nor 
less than entirely additional expenditure throughout for bringing Into 
what we have been taught to consider an acceptable form of food 
the veritable food which the animal itself found, without any sndi 
preparation. In tbe vegetable world." 

'L«. clt 

■ B««, for InctancB, Atwatsr, op. dt., p. 2S ; alfo Smith, quoted X>j KIa|sfoi4> 
The PerfMt War of D*«t, p. 108. 

•PrDMrfplM of iforel end PoMHmI PMIOMpky. 
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Dr. Lyon Playfair, the well known Engliflh ecientist, prose- 
cuted a Beriee of official investigations for eeveial yeare on tike 
subject of military ratitms in England, Fiance, Pms^a, and 
AuBtria. He found that in order to obtain the right amount 
of albuminous mattw it would be necessary to ooneume weddy: 

Price (Atwat) 

147 onDcea of tmtchen meat S 1 

or es onncea of ehecM 8 

or S41 ounce* of oTdlD&rr wblte biead 3 8 

or ITS dimeee of oatmeal 1 4 

or 127 ooDcei of diied peu ; 1 3 

In order to obtain die necessary proportion of dynamic or 
caloric-forming substance, it would be necessary to consume 
weekly: 

Files (Bbont) 

■- d. 

416 oDDcee of bntcber** toeat 17 4 

or 224 onncea of cbeen T 

or 268 ounces of ordlnar) br«M) t 8 

or SIS onncea of potatoei 2 9 

or 2S1 ounces of dried peas 1 10 

or 163 ooDcea of oatmeal 1 



These figures, with others givai on preceding pages, show 
oonolusively that meat is not an economical food from whicfa to 
obtain the energy required for either mental or physical labw. 
■Herbert Spencer, when considering some years ago the odviB- 
ability of livii^ more largely upon a vegetable diet,^ complained 
that it was impossible to get the requlBite amount of albnmeat 
without too much energy being expended in digestion. This 
objection is assuredly an important one. It has already been 
said that to overburden the system with innntritioua, indigesti- 
ble and largely waste materials results in a limitation of its 
^cieni^ ; and when the aibtiminoids cannot be easily obtained 
in peas, beane, grains, and nuts the additional expense for meat 
in student dietaries is certainly justified. But I maintain what 
has already been urged, that right cooking and the freer use oi 
pulse and nut foods and grains, as cereals and breads, rich in 
>>A(«aMo)>, p. 340. 
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albumen mil give as this element in as digestible and oouoen- 
trated form aa can be obtainod in meat, and this will enable tiie 
Btndent to eoonomize considerably in his dietary. 

'Another direction in whii^ economy can be secured is in the 
total abolition of pies, cakes, pickles, and the lika !Ihey really 
serre no useful purpose in the dietary; nutritious foods will 
minister to the appetite just as fully and will in addition recom- 
pense the eater for his financial outlay. 
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CHAPTER VIIL 

FBE8H AIB, EXEBCISS AND BEST lU THE PKODUCTIOH AND 
SXPEKDITUKE OF CEBEBRAL ENEBGT. 

§1. Function of Oxygen in the Organism. — ^Many people 
seem to think that albumen, fat, and carbohydrates are suffi- 
cient in themselves to supply tbe organism wit^ energy; if yon 
eat enough, diey say, you will be vigorous enough in mind and 
body. But z little reflection will teach one that fat and earbo- 
hydrates as such are only force in potentia, so to speak. They 
are absolutely powerless in the system until they are o^dized, 
80 that an adequate supply of oxygen ia as essential to proper 
nutrition, in tiie broad sense, as a liberal quantity of carbohy- 
drates and other substances. An organism deprived of a due 
allowance of oxygen becomes lethargic ; and if it be altogether 
cut off, entire absence of action supervenes, a fact with which 
everyone is of course familiar. 

Now, observation and experiment have indicated somewhere 
near the amount of oxygen which the human body requires for 
greatest efficiency, and this must be secured by a constant ap- 
portionment of air containing the "life giving element" in a 
certain uniform proportion. In determining this proportion 
the ratio of COj to the other constituents of an atmosphere ia 
usually taken as an index of tbe purity of that atmosphere, 
since this gas is generally found in the presence of other gases 
which vitiate the air. It has been calculated t^at more than 
.4 parts of carbonic acid gas in 10,000 parts of air renders the 
latter incapable of furnishing oxygen to the system in the re- 
quired quantities.' This estimate can be only relatively true, 
however, since oi^anisms differ respecting the amoimt of oxy- 
gen which they need to support mental and bodily activities. A 

o this BDbJect. lee Bamhun, Peda- 
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liigh-struiig indiTidual, as we say — one who is intense in thou^t 
and quick and- vigorous iu physical movements — must needa- 
f^erate more vital force than a person of an opposite temper- 
ament Again, one possessing a relatively large inhalant sys- 
tem can thrive in an atmosphere where a small-lunged unf<Hiii- 
nftte would be ahle to do littJe more than keep body and soul 
t<^ther. 

But for the average individual it is essential in order that 
he may obtain the necessary quota of oxygen that there should 
be furnished him about 30 cubic feet of air per minute; and 
.this with the ordinary methods of ventilation will necessitate 
about 225 cubic feet of space' being set apart for his sole tenant- 
age. These figures can only be suggestive, since the volume of 
space demanded depends upon the rapidity with which the air 
changes and upon its richness in oxygen. But taking these esti- 
mates as of general trustworthinesa, we "find that tie majority 
of our students are fairly well circumstanced in respect of el- 
bow room in their living quarters. In our questionnaire we 
asked for the size of their apartments, with the number of per- 
sons they contained, and the following table presents the results: 

'Uartln (Hwnaii Phvioloav, p. 8TT> ur> tbit id iDdlvldnal alioald be rap- 
piled wltb 800 cable (eet of apace ; bat It li probable tbat tbla la not at all ee- 
•entlal In properly Tentllated apartmenta. Bumbam, op. ett., anmmkrUea tb« re- 
anlti of InTeatlgatloni apon tbli anbject aa follona: "According to H. Oe Cbao- 
mont, at the International Congrea* of Edncation at Brnneli In 1880, Belglain 
preaeribed one aqnare meter of lloor-space and 4.6 cubic meters of air-apace to 
each acbolar ; bnt the E^dncational L«««iie of BetglDDi, Id the ptani ol Ita modal 
achoota, propoaed LOT aq. m. of floor-space and 0.6 en. m. of air-space to eadb 
pnpll. In Holland the aierace per bead was 4.M en. m. In Bngland, In til* 
Board Bchoola. aoont 1 >q. m. of floor-apace and from S.SB to 4.26 en. m. of air- 
space were allowed. BaTarIa prescribed 8.0 en. m. tor acholara of eight rcan. 
and 6-6 en. m. for those of twelve rears. In Sweden. In the prtmaiT achools 1.B2 
aq. Eo. and B.S6 to T.6D en. m. ; In the higher schools 2.17 aq. m. and 7.00 to 
9.06 en. n. per head were allowed. In Switserland the legnlattona rair In dSf- 
ferant eltles. In Berne a anbcommlttee of the Follc« Directors reported two «r 
tbree rean ago In favor of 4 en. m. per pupil nnder ten, S.6 en. m. for pnpUa 
over ten : In all caaea 1 sq. m. of floor-apace. In some schools as mneh as 6.54^ 
CO. m. of alr-^pace per child Is required. In Anstrla O.S aq. m. snd 8.8 to 4.8 
en. m. are reqalred. In the conntrr schools In Pmssla a flDor-area lor eadi 
pnpll of at least 0,04 to 0.T4 tq. m. and a height of 8.20 m. — therefore at leaat 
3 to 3.8T en. m. of aJr space — are provided. In the higher schools from 8.0 to 
B-S en, m. are required. In Wortemberg Iron 3 to 6 eo. a,, In Hesse and Baden 
S en. m. are prescribed for each pnpll." 
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It is apparent at a glance tliat so far as breathing space alone 
is concerned oar students are on the whole well off. Bat the 
method of heating determines in largest degree the oxygen valne 
of the atmosphere of any room which is mach used. One heated 
hj steam, with no provision for the entrance of fresh or the 
exit of expired air, is quite certain to be improperly oxygenated, 
be it ever so spacious ; and people living therein are likely to 
experience sooner or later a decrease in their ^lergiee. About 
one-third of oar students reported that their rooms were heated 
by steam, over one-half were favored with hot airj i^lle fifty- 
four were kept warm in the old-fashioned way, by coal and 
wood stoves. It is probable that the most satiefactory method 
of beating, regarded from the point of view from which we are 
considering the subject, is by hot air, where the wholesomenees 
of the atmosphere is more easily secured. On entering a house 
in winter it is not difficult to detect whether it is heated in 
this or in some less hygienic manner. It may be added here 
by way of exhortation that students occupying apartments 
heated by steam or by stoves mast give especial attention to ven- 
tilation. And this is as necessary at night as daring waking 
hours ; for it seems, as Biehards says,* that daring sleep the or- 
ganism stores ap oxygen which is to be utilized in generating 
force for the activities of the following day. 

The effect of inadequate ventilation is readily apparent in 
lessened vigor of mind and body, and there can be no doubt that 
mental acumen and endurance in some cases, and lethargy and 
dullnees in others, find their explanation in the quality of air 
habitually inspired. It may be remarked in passing that this 
mbject needa attention from university authorities as well as 
from students th^nselves. A class-room filled full of seekers 

>Tli« NoTtfiwMt«ID klODtlllr, Vol. VIII, Jal7, '97. 
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after knowledge, and which retains from day to day the respira- 
tory contributions of its occupants, is, to say the least, a poor 
mount on which to entertain the Muses. Libraries in which 
the atmoe[diere ia rarely changed furnish occasion for idle and 
even stupid gazing at books; one cannot drink deeply at the 
Pierian spring in such a place. Horrison' has well said that 
in a comfortable atmosphere of proper temperature and purity 
as much labor can be accomplished in one hour as can be accom- 
plished in six hours in an atmosphere rendered impure by respi- 
ratioQ. 

§ 2. Exercise. — ^Doabtless every one is familiar with the most 
important effects of physical exercise upon the scnnatic func- 
tions. Hy^ene has taught us these many years that muacular 
activity quickens circulation, stimulates the organs of elimina- 
tion, arotises lethargic cells in all parts of the body, creates 
a need for oxygen whi<^ results in increased respiration ; and, 
in short, produces a general feeling of euphoria, of well-being, 
which must be of distinct advantage to the organism from what- 
ever point of view it is r^arded. That whidi heightens lie 
tide of life as a whole must be considered as fostering more 
vigorous and efficient mentation ; so that if exercise produced 
directly only physiolt^cal effects in the organism, it would 
still be of inestimable benefit to the mind. But there are oth^ 
ways in which it is of marked advantage to the mental life. 
Por one t^ng, it relieves muscular tensions which sap tie vital- 
ity of the physical medium of mind, a matter whicn will be 
discussed at length later.' The point which must receive 
special attention here relates to the value of exercise in pro- 
moting metabolism in the cerebral motor areas, and hence in 
augmenting the total energy-producing capacities of the brain. 
According to a now prevalent view of which Plechsig' is the 
most illustrious exponent, energy generated in one nerve oen- 

The YmtOatioH (Md Wanning of 8e\ool SwiWiw*. 

■See OeMm und Ba«l€. See aleo Cnrtia: InUbltiDii. PedaiVKle*! Semlnaiy. 
Vol. VI, No. 1 ; Bark. op. oil., and Nembolma, acHool Kygime, Cbap. SIL 
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ter ma; in a well organized brain be utilized in a different one; 
thus I may be producing a large amount of force in the motor 
areas of mj brain but be employing it in the reflective, the 
tboTight regions. If I exercise any certain parts of the cere- 
linim more than others, energy t«nds to flow into them and 
out of the imused areas. Cerebral energy may not inappro- 
priately be likened to water in respect of its tendency to seek 
a level; if it be drawn out in one quarter, it will rush in 
from others to preserve the equipoise. This theory, which is 
in harmony with our knowledge of the structure of the cere- 
bmm as an instrument for the production and transmission 
of energy, is also corroborated by the familiar experience of 
inhibition in daily life. Every one must have observed that 
wben he thinks vigorously, the degree and force of physical 
Action is lessened; and, on the other band, when tlte muscles 
are most active the mind is relatively inert. Now, it seems 
to be a rational supposition that mental activity inhibits phys- 
ical activity, because it draws away from the motor centers 
enei^ required for muscular action, "When the mathematical 
part of the brain, for instance, is intensely active, we may con* 
ceive that energy from other localities sets in toward this as 
a focus, and so activity in other regions is lessened ; aU is ex- 
pended upon the particular undertaking in hand. 

Now, if this theory be valid, an inference may be drawn 
from it of vital significance in regard to the value of exercise 
for brain workers. If the cerebral motor areas be maintained 
in a vigorous condition ; if the metabolism of the cells be kept 
at its best, that is to say, then the surplus energy generated 
here may be utilized in intellectual labor. On the other hand, 
one who does not use his muscles, who does not stimulute the 
motor cells, fails to make use of great laboratories for the pro- 
duction of vital force. A student who, desiring to accomplish 
the most in bis studies, denies himself all ^ysical exercise 
must, according to our theory, be a loser in tiie end. And in 
more ways than one. He not only fails to keep in their prime 
all the energy-generating powers of the brain, but he really 



c by Google 



168 BULLITIK or THE UHIVKKBITT OF ■WieCONSIll. 

breaks up the unity between intellectual and motor actiritiea 
which aeems to i be essential for the beet mental health, and 
balance. A certain amount of motor activity is without doubt 
necesBary for the stability and int^;rity of mind, and this ia 
becoming more apparent every day as the pathological aspeotB 
of peyehology are being more carefully examined.^ On acoount 
of this close relationship between mental and motor activity, 
it is probable that at no time in life can one divorce them en< 
tirely with safety to either mind or body. 

The question respecting the amount of exercise which is 
most suitable for students is a vital one. In the jHresent state 
of our knowledge it is impossible to give a definite answer to 
this; about all that can be said now ia that each person must 
test the matter for himself, taking for his guide the principle 
that his physical activities should serve the purpose of keeping 
tlie organism in proper repair and furnishing enei^ to sustain 
mental effort. In so far as it fails to do this, it must be regarded 
as of little value, and it may be distinctly detrimental. If one's 
experience in the gymnasium or out of doors lessens the capacity 
for sustained mental effort, it shows that it is either excessive or 
not adapted to the needs of the individual. If one will become 
conscious of the matter for a time, he can doubtless make a rule 
fairly well adapted to his peculiar necessities. 

While it is probable that many students in onr university 
do not have exercise enough, yet it is certain that some have 
too mu4^ for the best intellectual work. I have been able to ob- 
serve with some care for one year the mental processes of one of 
our athletes. Ihiring the fall he was under heavy training, and 
throughout the whole of that period he was less keen, vigorous, 
and sustained than usual in all of his intellectual labor. He 
could not reason well, was not quick in apprehending a point, 
was not re*dy in retaining or recalling what had apparently been 
mastered from day to day. Two or three weeks after the ath- 

'Cr. 8«E<]lii: Ttie Treatment of Mtocy by <*» Pftvsfalojrfool Uethad; cf. «iM 
Wer, quoted br Htiuvck, A etodv of Motor AbUity, Fed. Sem., Vol. Ill, p. 24: 
Buck, op. cit : Oppenhelm, op. dr., cb>p. V. 
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7etic season bad closed his mind brightened up considerablj, 
showing imprOTement in every direction. I conversed widi 
him frequently regarding his mental performances, and he was 
conscious himself that undue physical exertion occurred at the 
tixpense of intellectual acumen and vigor. 

It may appear to some who read the above paragraph that 
it conflicts with the popular belief that athletes make the best 
scholars. I am inclined to think that an athletic student who 
does not go beyond bounds in his training for contests is likely 
to be superior in his mental tasks, since he has more energy 
■which can be employed in this direction if he will only reserve 
it in right measure for that purpose. It is easy to see then why 
a good athlete ehould attain high rank in scholarship in the long 
run, and at the same time do poor work while under training. 
When he does give himself up fully to his studies, he can ae- 
•complish more than the general run of folks and so keeps up his 
average; but if he continues in severe training throughout the 
whole year, I think it is altogether unlikely that he will attain 
fame in things of the mind. 

Our students vary a good deal in the amount of exercise which 
they take. Twenty say they spend one hour a day in the gym- 
nasium, forty-eight spend two hours, and thirty-four spend three 
hours. In many of the answers it was impossible to tell whether 
exercise was taken every day or only on special days in the week. 
A majority of our students reporting spend more time out of 
doors than in the gymnasium. One hundred and thirty-three 
flpend about an hour a day out of doors, eighty-three spend two 
hours, and forty-two are in the open air three hours a day. If 
one should hazard an opinion upon the practices of our students, 
lie might say that those who take exercise systematically have 
probably on the average enough to meet their needs. One hour 
a day of quite vigorous exercise out of doors or in the gymna- 
sium will probably, for the majority of individuals, serve to 
stimulate beneficially ail the organs of the body, to eliminate 
waste materials, and to keep the motor centers in a healthy, ao- 
iive condition.^ 

■cL, tor Inatance. Neiralioliiie, loc. oil. 
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The particular form of exercise best suited to head workers 
ia a very important matter. Bearded from our point of view, 
that kind of phyBieal activity will be most efficient whicii keeps 
the cerebral motor areas in best repair, and which involves the 
least dissipation of vital forces. Now, it seemfl to be a princif^e 
of our human nature that what we like to do ia in general better 
for UB than the things we hate. Pleasurable activities create less 
wear and tear* than those which are distasteful, an arrangemrat 
we should infer from the principles of evolution, even if we had 
no confirmatory experience with it in our own lives. Disagree- 
able tasks lie along the lines of greatest resistance for the organ- 
ism, so a relatively larger amount of energy must be expended in 
overcoming them ; while on the other hand, what is agreeable 
opens up ways of easy progress, and makes comparatively little 
demands upon our powers. This doctrine is of vital conse- 
quence in relation to our phycical exercise. Chimes and plays 
and gymnastics which are pleasurable will accomplish the pui^ 
pose of recreation better than those which are indifferent or 
boresome. A game which will enlist our lively interest will do 
much more for us than formal drill which we have to coerce 
ourselves through. In other words, play, in the best sense of 
the term, whether in the gymnasium or out of doors, constitutes 
by all odds the most efBcient method of exercise ; ^ it usually in- 
volves the various organs of the body and utilizes highly co-ordi- 
nated and complex activities, so that all part« of the motor mecb- 
anism of the brain are brought into action. "Man is wholly 
man only when he plays," Schiller says. On the other hand, 
formal drill ofttimes makes use of only a few movements and so 
stimulates but small portions of the cerebral motor areas. 

Again, so far as possible the will should be released in physi- 
cal exercise. This is accomplished more lai^ly in play than 
in drill which one dislikes ; things which we hate we have to will 

>c(. JobnnHi : BiveaOon In plant ood noma; Pe4. Sen., Vol. 8. pp. 98 and M. 

'From tbe «wllcst timea mtn lu.Te iq^preclUed the tranaeendent Tkloe of pl*r 
In tlie devalopment ot chUdbood and rontli. Sob, for Inatance, Ptato, Imk*, t, 
648 and Bep. VII, BST : Aristotle, Bk. VII, IT ; Troebel, BduoaUon of Him, | SO ; 
Loclw In Qntek'B tdtelet on SdNcatlon, p. SO, TO. 
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to orercome, while tlioBe actiritiea whitk draw us fiptrntaneoualy 
do not require for their ezeeutitHi an act of ToIiti<HL Obum 
a bo;^ at play and at wwk. The -pi^j may really be harder in 
the sense that more vctfk is dcme and nuwe difficult Btovemttits 
Are performed, but yet his will is not exerting itself a^inst ob- 
stacles and so he is really leas fatigued over the hsarier than 
the lightw task. And so it ia with all of us ; we tire much more 
readily in performing tasks in whidi we have no interest Eoon- 
omy then demands that a stadent's physical exeroiaes be gen- 
uinely pleasurable ; that he go to them without having to drire 
liimself. Recreation will then aooiHuplish the purpose for whioh 
it is taken, rather tiian become an additional burden to an al- 
ready overtaxed will,' 

A word may be said before leaving this subject upon spe- 
«ific aorta of exercise. Dancing is a very common form in our 
«oauauDity; one hundred and sizty-sev^ of our studnits re- 
ported that they danced, while one hundred and f<»1;y-ei^t did 
not. The frequency with which dancing occurs differs mooh 
with different students ; many of ^be young w(Nnen in Ladies' 
Hall dance every night after the evming meal ; others danoe <H)oe 
« week or once in three weeks ; while a few danoe cuoe a semester. 
The amount o£ dancing at any oae time is, again, quite varied. 
In Ladies* Hall it lasts for an hour in the evening. Two stu- 
dents reported to have danced frequently until 5 o'clock in the 
morning ; the majority of the others, however, ceased their pleas- 
ures at 11 or 13 o'clock at ni^t. It is not necessary here to {Mre- 
sent arguments in favor of dancing as a boieficial form of exer- 
cise ; from our point of view it answers well all the requirements, 
especially when it is taken under oHidititHis of good ventilation 
and {woper temperature. But too emj^tio condemnati<Ni can- 

■cf. the fellowlnK: O'Shm, PhrBlc*! Cnltare Ib the PabUc Bchtrala: Atlantic 
UootU?, rtb^ 18S0 ; GtOM : Die SpMa Ar UauehM, •apeclallr gioalte AblhtO- 
tm)7. pp. 46T-CH)8 uiO S1B-SS6 : Saghet': Ddacatlonal TaJne of Play, and The B«- 
cent Pl«r IfoTtmnit m OerBuir: Bd. Ber., Vol. XIII, pp. S3T et Mq : O. BL 
Johnaon ; op. cit., pp. 97 at aeq. : Earl of Keatb : Public Plarsraanda (or Ckll- 
4rtii; ]9tb Cent. Vol. ZXXIV, pp. SOT at aeq. : Onliek: Parehoiaiical. Pedaxofl' 
e«l, ud Ball(loQa A^ect* of Oroap Ounea : Pad. Sem., Vol. XI. No. 3 ; ud Smm 
Faychlcat Aapecta ot Unacular BMrclaM, Pop. ScL Ho., VoL B8, pp. TSS-SOS. 
U 



c by Google 



162 BVLLXTIM OF THE DNITXBBITT Of WIBCOMBIN. 

not be urged upoa daDcing until 12 o'clock at night once a veek 
or once in two weeks or at longer or Sorter intervals. This 
must be extreme for the average individual ; and, like all kinds 
of exoese, it must result in a positive detriment to the organism. 
While we have little data other th«n the testimony of ezperienoe 
for this statement, yet I think most people will agree that dano- 
ing ior four hours produces fatigue, and that the individual is 
rather the worse for his recreation. If dancing be practiced aa> 
a form of business or of diesipation, that is one thing; if it is 
indulged in for recreation and recuperation, that is an altc^ther 
different thing. In order that recreation re-creat© it must r^ 
fresh and not overtax; it must leave the individual with more 
of potency than he had when be started in, which cannot be the 
case when one dances four or five hours continuously. If we 
could only have dancing more frequently and for shorter pe- 
riods, eay twice a week lasting in no case beyond two hours, X 
believe it would be a valuable form of recreation ; but it cannot 
be so considered as it is now practiced by many in our midst. 

Brain workers will probably be benefited more by activities 
requiring the greater use of the fundamental than of the peri- 
pheral muscles. Oynmastics and games then ^ould oot re- 
quire too exact and delicate co-ordinations, since it would seem 
that student life really demands enough of this sort of thing in 
the prtsecution of studies. The cerebral areas controlling the 
peripheral muscles are doubtless involved in thinking, and it is 
desirable that our recreation should relieve Uiese areas from 
active exercise white calling others into play. Again, it eeema- 
to me especially desirable that our amusements should engage 
the muscles principally rather than the mind. C^rds, checkers, 
authors, and the like must be poorly suited to the needs of those 
who use their heads constantly in their regular employments. 
.Whist is a study ; it probably dissipates as much energy as al- 
gebra, and utilizes somewhat similar parts of the brain. A stu- 
d^it's life eoouMnically planned would aim to expend in study 
all of ttie energies which should be devoted to intellectual activi- 
ties, while recreation would involve motor activities almost 
wholly. Billiards, for example, must be r^arded as a very su- 
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perior sort of recreation for a student, compared with euchre. 
Bowling is douhtleea better still ; and in short all pastimes in the 
gymnasium or out of doors that make the motor element promi- 
nent, are to be commended above those which are principally in- 
tellectual. ^ 

§3. Sleep. — In every living thing so far as we know periods 
of repose alternate with periods of activity. There is a kind 
of rhythm of action and of rest. Activity involves waste of Ut-' 
ing substance and cessation c^ action is essential that recupera- 
tion may take place. This rhythm is especially marked in hu- 
man life. We have a long stretch, say sixteen hours, of waking 
life, during which mind .and body are active and energy ie dia- 
sipated ; then there supervenes a season of quiet, when worn out 
tissue is repaired and the organism ie brought back again to the 
normal condition. This period of rest seems to be even more 
important than nutrition for the preservation of life; for ex- 
periments have been made upon dogs showing that death fol- 
lowed more quickly from lack of sleep than from lack of food.* 

Hodges' studies^ demonstrating that in the case of animala 
cerebral cells were depleted of their contents after a day's activi- 
ties and restored during the quiescent period of the night are 
suggestive respecting what in all probability takes place in prin- 
ciple in the human brain. Waking life robs brain cells of their 
substance ; then during sleep, when the mind is in repose, the 
cells regain the energy which is essential for the sustenance of 
activity. If a man be denied sleep so that the drain upon nerve 
cells continues beyond a certain point, he will, of course, be 
thrown into a condition of fatigue, when intellect and emotions 
must suffer. It is then of vital cwisequence in student life that 
periods of activity and rest be so alternated as to keep the nervous 
organism in the best possible repair. 

Now, it has not been determined by exact experiment, so far 
as I know, just how much sleep an individual needs. In all 
probability this differs with different people. There have been 
great historical personages, for instance, who have been able 

<I baT« loit aj KDtliorltj for this atntement, bat I 
perliii«Dt« $ai tbe oatcome. 
■L«!. elL 
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wkUe guidiitg the destinieg of natiiHis to Burrire <^ a very lim- 
ited amount of sleep. Everj one knows oi N^oleon's capacity 
in this direction. On the other liaod, Gladst<Hie is eaid to hare 
required seven hours' sleep quite regularly throughout his puUio 
life. In onr own country there is a president of a great uni< 
yersity who is reported to get along with at most four hours of 
aleep, and on occasions be is able to do well on two hours. But 
for the majority of individuals it is probable tiiat somewhere 
near eig^t hours is essential.' Cowlee,* Beard,' Milla,* and 
other writers upon nervous exhaustion are quite insistent upon 
.ftis amoimt for Ml people; and lyhile it may certainly be im- 
possible for one individual to survive on what another will thrive 
aoy yet it ia probable tliat a third of the day apent in sleep could 
not but be of advantage to every person and in no case could 
it be a detriment. 

The majority of our atndents give the required numberof hours 
to sleep. Two hundred and thirteen reported that th^ derated 
eight hours to this purpoee ; fifty-eight spend seven hours ; thirty- 
four, nine hours ; one, ten 'hours ; four, six hours ; wiiile only two 
apetul five hours. If their sleep be sound then our studeata 
dioold <Hi the wliole be well provided for in this respe<^ But 
in many cases people fed they are complying with all tlie re- 
-quiremente if they simply lie in bed. However, in order that 
:rieep be fully reparative it ought to be peaceful and dreamless ; 
'^vtherwise the cerebral areas coDcemed in conscious mental life 
jire active and energy is being dissipated. That one may secure 
-&UB perfect rest his sleeping environment must be quite -free 
from noise. Noiae has a peculiar effect upon one asleep; even 
-the slig^tMt auditory etimulua seems b> produce a waking re- 
■*eti.im. lit appears that tliere is in the human soul a sort of 
memory of earlier racial experiences where noise was a most 
ei^iificant affair; an animal that could not awaken instantly 
upon sounds of howling or cracking or crunching or iHreathii^ 

■d. KoMnMn, Bcluxtt ffivfaii«, pp. 18T and 326-331. 

*op. oil. 

*lfeaUl Orcr-woifc ud Prematim DtMM* imoag Pabllc 1I«b. BiKlthMataa 
laaL, Lower tcctnrM, Ho. IZ. 



c by Google 



BHIA — ABPIOTI OT IIIHTAL XOONOIIT. lOB 

in hie vicinitj would have little chance of eeca^ng frcoa. ene- 
mies lurking eTetywhere. And now, although man ie quite safe 
in an enviromnent of any amotmt of racket, jet he has not fully 
outgrown thie old racial tendency to awareness in the presence of 
noise. It is instructive in this oooneotion to observe a little 
child who in the earliest weeks tremblee with' frij^t at a loud 
noise, and cannot sleep except in an atmosphere of quiet. 

The effect of noise upcm a sleeping subject has been studied 
by Lombard and others,' and the results sre condnsive in show- 
ing that even a slight disturbance causes a decrease in peripheral 
blood supply, indicating that the blood is flowing in increasing 
quantities toward the brain which tends to return to the waking 
state. The charts which follow show this phenomeaon. 
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— PletbTsmoEmpIilc record from the mrm of a perton ileeplns In the Ilk- 
ontoiT. A fall In tbe enrre Indlemtaa • decTMn In tbs TOloOM of tlie aim. 31w 
curve la to be rc&d In tbe dIre<:tion of tbe arrow. 1. tbe nlsht watclunan an. 
terlnc U>« laborator? ; 2, tbe watchman apokc ; 3, watcliman went out. Tkm* 
cluuige* occDTred wltfaoot (rakliic the anb;«ct. (Donaldaoa, op. oti., j>- 289.) 




Wig. 13. — Keeord ilmllar to that above. Changs In tbe Tolnme of the am at 
rteeplns aobject, caoicd br tbe sound of a mnalc box whicli waa atarted at *. 
(Donaldaon, I«e. ott.) 

The importance Hien of quiet while one is asleep cannot be too 
greatly wnphafrized. There should be a "rest" law in every 
house where students room, enacting ^at after a certain reason- 
able hour absolute quiet shall prevail. Certain it is, at any rato> 
a nmrnary «( iwoRb oI 
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that one wlioae sleep is not imdisturbed will manifest the out- 
come in a lessened amount of vigor T?htch maj be utilized in in- 
tellectnal work. 

Some of our students preparing for examinations deprive 
themaelves of sleep altogether for three or four nights. That 
this is a aeriouB mistake hardly needs argument, it seems to me. 
It is probably not only a waste of energy in the long run, but 
really defeats the purpose for which, the indiTidiial remains 
Awake; for when tiie mind has been driven twenty-four hours 
without relaxation, it is not in a condition to do vigorous think- 
ing; and if the strain be kept up throughout an entire exami- 
nation week, the intellect must suffer in aU its operations, — per- 
ception, memory, reason, and the rest. Some experiments have 
been made by Patrick^ respecting the effect of prolon^d abseoee 
of sleep upon muscular and intellectual capabilities, and these 
should be of interest to those students who study all night pre- 
paratory to an examination. The charts which follow indicate 
the increasing uncertainty in and diminution of various mental 
and physical powers as the period of constant waking life length- 
ens. 
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Vlg. 13. — "Hie ordlnates sbow tb« Btmber o( Mconda cequiTtd to aM a gtTcn 
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ing parlod. The lut Interral, howerer, repreaeatlag tbe period of sleep (ollowlng. 
(Patrick.) 
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Fig. 14. — The ordinate! ihov the relative lateultles ot toonil required tor dta- 
crlmlnatloa. The abaclun show the prognsa at the hoar m eiplalned abora 
<Patt1ck.) 
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FlK- 14. — Tbe ordlDitei ifaow the DDinb«r of •econda reqnlrad to commit t« 
nemoTj 18 aiglti. Tbe (.bacltMe Aow tbe pnctcm oI Uw bonn u explained 
■boTe. (Patrick.) 

It is pro)>aUe, to add a last word, tliat a etudent who etudies 
hard for say eight or ten hours has aooomplidied all that can be 
dose with profit or with safety without a long period of sound 
sleep. Memory and reason will be more faithful and aoeurate 
the following day if the mind be thus refreshed than if it be 
driven on beyond the point of normal fatigue. And then, when 
exhaustion is reached it requires such a relatively long time 
for recovery.^ In normal fatigue a ni^t's rest should bring 
complete restoration ; but there is a point beyond this where tbe 
cell seems to lose the power of ready recuperation and it takes 
tite spendthrift a long time to get back to himself, so to speak. 
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CHAPTER IX 

THE CONSEBTATIOH OF ENEBQT. 

§1. Wasteful Muscular Tensiotis. — It is recognized ia me- 
chanics tiat a large part of tbe energy expended in the working 
of a machine is wasted ; a relatively small amount, say 25^, in 
idle best machines ia devoted to 'accomplishing the purposes for 
which the machine exists. The more perfectly a m<aehine can 
be oonatructed so as to save this fruitless expenditure of force 
the more efficient it beoomes, of course; and so it is of vital coa- 
eequenoe that friction and other avenues of waste be blocked up 
as fuJly as possible. K'ow the human organism is a sort of ma- 
chine; it has work to accomplish and a given quota of enei^ 
which may be drawn upon for this purpose. It is a truism 
that the greater the amount wasted the less can be expended 
ia profitable production. But if one should maintain that this 
body of ours has been so carefully fashicmed that there can be 
no loss of vital force, that all parts run tc^ether so smoothly and 
co-ordinate so perfectly that every iteon of expense is in lieu of 
value received, he would doubtless have a show of reason on hia 
aide. It would certainly be a fortunate arrangement if this 
most intrioate of all medianisme could run of it«elf without su- 
perintending and with no loss or uimecessary outlay of vital 
force; but I think we shall see that with the majority of ua 
there are frictions which can be at least reduced by fl little de- 
liberate planning. 

Hie greatest source of waste of neural energy is found in 
muscular tensions which are not a.t all essential to the acotHup- 
lishment of t^e piece of work in hand. This is seen to be true 
in view of a simple physiological law, — that the exercise of a 
muscle involves atimulation from nerve centers. This stimu- 
lation implies a drain upon nerve cells, — an expenditure of en- 
ei^, that is to say. When any task, as writing, is to be us- 
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dertaken, then economy demands that no muscles be active ex- 
cept auch as contribute to the accomplishment of the work. But 
suppose that the hand not employed is clinched, the lips are 
oompreaeed, deep furrows creaae the for^ead, and the fingers 
controlling the writing are nnduly tense, — in auch a case a large 
amonnt of effort is proving fruitless. The unnecessary con- 
straints of muscles are simply draining the organism of energy 
that should he conserved and expended in profitable directions. 
Now, there are certain practices in student life, as in the lives 
of people in general, which entail waste of vital forces and 
which can he modified without inducing too great self-conscious- 
ness. In the first plajoe mental tension readily begeto muscular 
tension. When the mind is perplexed; when it discerns obsta- 
cles ahead that seem insuperable; when conscience is incessantly 
active censuring one for past deeds and exhorting him to be es- 
pecially careful in the future; when life seems full of cares that 
denvand unceasing attention, — such a condition of mind pro- 
duces oonstrainta of muscles which sap the organism of its vitali- 
ties. When the attention is centered upon threatening difficul- 
ties the body unconsciously takes on an attitude of defense, as 
it were ; or, to be more precise, the organism seeks to adapt itself 
to a mental situation and when we are troubled in mind oui; mus- 
cles get ready to annihilate the causer of our trouble, or to re- 
move us therefrom.' One may see on our campus every day 
students with set faces, so to speak ; there are deep lines between 
the eyes, there is a strain about the mouth, and the entire body 
shows rigidity and tension. When you talk with such students 
you can observe these abnormal "nerve-signs" in all the sensi- 
tive muscles of face, hands, and body generally. Such people 
are what might not inappropriately be called exhaustives ; they 
are all the time drawing upon their bank deposits too heavily. 
Outlay eonunonly exceeds income, or at least there is no large 
balance on the credit side of the account. These are the over- 
oonscientious individuals; they can never do anything without 

>Cr. AnKcIl and Thompson. Psrchotniictl R«T[ew, Jan.. ISEHt, p. 09. Sea «l«0 
Dtnrlu : Erprettlon of (Ae EmoUoni In Von and Antmol* tor I dlacuulon oC th« 
-geDiral principle lurotTed. BaldwlD : Uenial Dcselopment, Uethait and Prv- 
«»*»»*, Chap. Vllt, treats a( tbe subject In a readable wa;. 
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worrying about it before and afterwards ; they are troubled lert 
they have not done or will not do j'u&t the right thing. They 
belong to what Ribot would call the egoistic-introspective type ;. 
they cannot get away from themeelves, and henoe are constrained 
and tenee in most of tiieir activities. It eeemg to be a law of 
our human nature that turning the mind upon self throws the 
lOiachinery out of gear. Too much reviewing of conscience; too- 
much hunting after one's faults ends in conscience hein^ a very 
ineffective guide in life. Its mandates cannot be carried into 
effect by a weakened organism. 

So much has been said in recent years about "Americanitie'*" 
that it may just be mentioned in this connection. It is main- 
tained that our American people do not know how to rest; whick 
means, I think, that they make a great deal more fuss about do- 
ing a thing than is necessary. Their actions are greatly in excess, 
of that which the occasion demands. When they do things that 
should employ the hands only, they use the whole body; they 
soowl find grit their teeth, and in o^her ways drain off their 
forces. Dr. Clouston, the eminent Scotch authority upon ner- 
vous diseases, visited our country some time ago and is reported 
by James* to have said : "You Americans wear too much ei- 
preesion upon your faces. You are living like an army with all 
its reserves engaged in action. The duller countenances of the- 
Britieh population betoken a better scheme of life. They sug- 
gest stores of reserved nervous force to fall back upon, if any 
occasion should arise that requires it. This excitability, tliis- 
preeence at all times of power not used, I regard as the greatest 
saf^piard of onr English people. The other thing in you gives- 
me a sense of insecurity, and you ought somehow to tone your- 
selves down. You really do carry too mucii expression, you take- 
too intensely the trivial moments of life." 

It is a vitally important matter in student life to acquire the- 
habit of adjusting effort to the task to be accomplished. When 
great tasks are to be performed our forces must all be summoned 
to the fore ; but it is certainly bad economy to expend as much 

'Bcrlbner'B UasulD«, April, 16SB, p. 002. 
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«ii trifling as on TDomeotous oooasions. But how can we releaM 
these wasteful tensions ? Manifeetly the first requisite is to al- 
ienate the mental attitude which produces them. To manj it 
woAj seem tieretieal, but yet it eeems to me true that there is too 
muoh ezamination of oonscience, loo much thinking about self 
in oor American life. One who keeps his errors constantly be- 
fore his mind's eye pursuee the very beet course for dissipating 
bis foroes. One cannot be looking all f^e time uptm his own 
^ortoomings without strain and stress of mind and body in the 
effort to overcome them. And, unfortnnately, the more he 
diinkfl of them the more eecurely do they fasten thems^vee 
-apoa. him. He rises above his lower self mainly by filling hia 
mind with ideals outside of himself, so that he may grow up 
toward them. This is the only way, too, in which the machinery 
of life can be got to run smoothly; which fact is evidenced oon- 
atantly among the people we meet in daily life. Yon see here 
a person who lives an outward life. She thinks little r^aiively 
of self, doee not question unendingly vdiether what she does ie 
jnet right and proper, wiiether she ong^ not to have done aome- 
tlung else, wbetJier other people's actions are intended to injure 
ker. Her mind is full of worthy generous ends to be attained- 
Then observe iter fdiysical exjK^ssions : no scowling exc^t when 
tiiere is oooasion for it ; no r<igidity of features, no constraint 
and fonaality of bearing. Bather ^le is ina and unoonatrained 
is all her activities; the delicate meohanisuts of her beii^ work 
together harmoniously and energy is expended only when work 
is to be accomplished. Much egoistic-introspective thinking 
eeems to irritate the nervous system, unloosing forces wliich 
«bould be securely held until their services oan be profitably 
■utilized.* 

While bodily relaxation is secured primarily tlirough mental 
poise, still sonkething may be accomplished by voluntarily striv- 

>Wo an coBlHf to aee tbit tea treat wlf-MBTCloiinwM li a dlwaae brmdsr. 
Ttith eon, dIrlDa healing, aad all ttw rest acconpUali tbalr ■0*4 work br ftt- 
tlac the mind of a> ladlTldoal off from hlaiaelf. Tbt llteratDra at tha aobjaet la 
TaiT ezteoilTe ; but tor an Intereatliv atndr and RaonA of Inportant Inraatlia- 
tlMia. ace Goddaid ; The BCecta of Ulnd on Bodr aa BTldtacad br Faith Cum ; 
Ammlean Journal «/ Ptyoftalon, April. 1B99. 
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ing to let go of one's self. There is a good bit of sense in tbe 
Delsartean pfailosopl^y,* which holds, first, that the most vigorous 
individuals in intellect and character are those who are freest 
and most uncoastrained in peripheral activities; and, second, 
that by proper exercises we may cultivate the power of "holding 
centers firm and releasing extremities." The Delsartean phys- 
icaJ culture really helpe "bottled lightning" people to take them- 
eelves less seriously. There are so many persons who, even wh^i 
they rest, as they say, sit with clinched fists and rigid body, thus 
keeping up incessant drain on the nervous system. Let one who 
is conscious of tenseness in his muscles voluntarily relax at cer- 
tain times of the day as a matter of discipline. This will assist 
in relieving tiie brain, and in time he will find himself relaxing 
unconsciously. He will find, too, that his mental briar-pateh will 
not seem quite so thorny ; he will occupy a less prominent place 
in bis own reflections: for as mind influences body, so body in- 
fluences mind.^ Voluntarily assume an attitude and it will 
tend to awaken the emotion which usually initiates that attitude. 
Take on the bodily counterparts of fear and fear is easily en- 
gendered ; while, if you stand bravely against the world, conr^ 
age will be streng^ened. So one who consciously puts himself 
into postures of, rest and repose will go a good way toward se- 
curing mental quietude. As when the mind is worried it keep» 
the body aroused to ward ofE threatened dangers, or to accom- 
plish visionary tasks; so let the body take an attitude of repose 
which is bred of confidence and trust that all is well with the 
world, and the mind will easily follow in its lead. 

Wasteful muscular tensions are begotten by other ageneiee 
than a restless, worried, over-scrupulous mind. The implements 
we employ in our daily tasks are responsible for much useless 
drain upon the nervous system, — such apparently simple and 
harmless things as writing pens, pencils, and the like. To ap- 

'FoT an intcmttDB preaeDlMloD of tbli pblloMiph;, see AddI« Pajion Cttll : 
Power thrimgh Repote; and Emllj Blibop : Amertoanteed DeUarte. Bm ftlM 
O'Shea : PAyalcal Training in tht PabUi! SchooU, lot. clt. 

*cf. Lee and ThomKHi : Beaat; and DgilDesB ; Contempt. Ret. vol. 72 i Jamea: 
PuiBhology, anefer Courie, p. 883. Baldwin, op. ctl., p. 231, e(. let- 
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preciato the principle here involved one needs to recall what haa 
been said respecting the hierarchal character of the cerebral 
mechanism. It is needful to resnember especially th*t the 
"highest" brain centers exercise a general control over more fnn- 
damental ones and are charged with the management of the peri- 
piheral muacular activitiee. Now, it seems to be teue, although 
it has not yet been so proven by ^[tensive experimentation that 
coordination of .the peripheral musclee involves a relatively 
larger expenditure of energy than' coarser, less delicately ad- 
justed movements. Thus fine needle-work is more fatiguing to 
most women than washing diebee, and "getting pigs out of 
clover" is a much greater strain on any man than playing golf 
or croquet. It is a rational inference, it seems to me, from the 
known methods of cerebral action that in the majority of people 
much activity of the third-level cerebral areas, those governing 
peripheral muscles, r«aulte in the setting free of a larger qaan- 
tum of energy than is required to perform the work in band. 
Peripheral muscles aa they are found in the human organism 
have appeared relatively late in the development of the race, and 
the nerve centers controlling them are not yet seemingly, for 
most people, quite stable. Paths for the discbarge of nerve force 
have not become deeply grooved bo that much overflows into by- 
channels, as it were. On the other hand the fundamental bodily 
actions have become so habitual that they do not apparently 
lead to waste ; the neural avenues controlling them have become 
Bo fully established that energy generated issues in profitable 
production for the most part. 

The position here taken ia by no means fully warranted by 
experiments:! evidence, and there are those scientists vfho feel 
that through habit the individual may get to be as economical 
in tlj© use of peripheral as of fundamental muscles. My own 
observations, however, lead me to believe that in the majority 
of cases these conserving habits never becgme established in most 
o'l us. I was able several years ago to gain something relating 
to this point from the experience of a distinguished physician 
in BufFalo, a specialist in diseases of the nose and throat. Some 
of his work involved very delicate operations requiring most ao- 
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curate oo-ordinfitiona of the fingers. He said to me frequently 
that he never und»took sudi cases except in the morning hours 
wben he was at hie best ; and after a relatively ^ort period he 
generaJly was greatly fatigued, ao that he felt it necessary to 
secure rest before CMitinuiiig with his duties. On the o^er 
band, a half day's work in bis general ^actice whicb did not 
inTolT9 such exact oo^rdinations would not overtax him. In 
my own case, writing with a fine pen, which must be handled 
tenderly in order to avoid cataatrophes, sotHi exhausts my store 
of mergy and of pati^oe; and I found during the past year, 
wliile experim^ting with writing pens, that an assistant and a 
member of my own family had experienoes similar to my own. 

This pbenomenon is especially appar^it in the case of younger 
people. Put a. child <tf eight or nine to writing with a fine 
pointed pen «nd in a short time you will observe tensions in 
various parte of the body not emj^yed in the writing. Soon 
the tongue will be extended, tjie hand not engaged will become 
clinched, die head wiU begin to keep time with the arm; the 
Vfhole showing j^inly to my mind that the c(y<vdinati<Mis de- 
manded in the writing have liberated energy wiiidi is escaping 
into t^annelB whic^ should have bem- closed up. On the other 
hand, permit such a pupil to write wit& chalk at die blackboard 
and he will continue for hours wi'thout flpparent over-strain. 
One fiho has opportunity to study develo|ung children in the 
heme will be impressed with tliis wastefulness of too co-ordinated 
activities.' It is reoc^ized, of oourse, that witii the develop- 
ment of the nervous organism greater delicacy and complexly 
of oo<wdinfttions are possible with less of waste; but yet I be- 
lieve that at no time does the average individual reach a' point 
wbere he can eoonomioally practice the most exact adjustitients 
where ooarser ones would answw just as well.^ \ 

This leads to a few practical suggestions reepecting Bomt\of 
the implements which are used extensively in student life. AM 
first die writing pen. Many of our students write a great destV 

>Be« 0*Bb««: Wli^ CtutractoF Ii Formed, Popular SelBnca UoatUr, Sapt..^ 
ISM. 
*Ct. Hueoek : A Stndj «t Uotor Ability : Ped. Sea., Vol. 8. n. 0-211. 
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some reporting six hours of written work a day. But this ia ex- 
treme; the average ie about two and one-half hours daily. 
Ninety-nine reported using fine poiated pens, while sixty-seven 
used medium pens, and one hundred taxi eleven used blunt 
points. It would be interesting to know wbetlier those students 
who employ £ne pens and do much writing are able to prosecute 
their work without ^atitrue ; hut in lien of data upon the subject, 
the opinion may be hazarded that a medimn or coarse pointed 
pen would be the means of conserving energy for the great ma- 
jority of students, not excepting those who have formed the 
hahit of using a very fine point. To repeat, though, this sub- 
ject neede more extensive investigation before one may dogma- 
tize npcm it. 

Believing that the matter of writing pens is a most important 
one for students, I have during the past two years made a test 
of alt the pens I could secure from American manufacturers 
■with a view to ascertaining their energetic effects upon myself 
and my assistant. While doubtless I have not had opportunity 
to examine all the good pens made, I yet feel that of those oom- 
monly in use the one of medium point requiring the least waste 
of energy in needless tensions is the Gillott No. 1066. It has 
been my experience, how«ver, that the ordinary gold pens ar« 
iat CDOre caUsfactwy than those made of steel, since the point 
Dwves over the paper more smoothly, requiring less delicate 
management from the penman. I have been able to examine a 
number of fountain pens and have found the Waterman Ideal 
worthy of its name. Nos. 12 to 16, jnedium pointe, are well 
adapted to conserve the eneigiee of the penman, as well as to gain 
time in writing, and they can not be too highly commended. I 
have also found the Parker Jointlefls No. 023 to be a very satis- 
factory pen from the point of view from which we are here dis- 
cussing pens. I can write mud) l<Higer and with leee faUgoe 
with these fountain pens than with any steel pea, and those who 
have asBisted me in the experiments have had a similar experi- 

"Sevatehy" pens cannot be too severely condemned. Aside 
from their irritating influence upon the nervous system, they 
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require auch careful hanilluij; that waste of energy cannot be 
obviated. I have never known a person to write long with BUfib 
an implement without manifesting fatigue in body and mind. 
Students who employ such articles to save expense or time in 
securing eomething better belong to the penny-wise and jmund- 
foolish fraternity. 

Another most important characteristic in a writing pen is the 
material of which the tip or holder is mada Metal holders are 
very o(»mn<si, although fortunately only about sis per cent, of 
oar students employ them; the others use either rubber or wood 
holders, or fountain pens. It may perhaps be worth saying for 
the b^iefit of the benighted six per cent, that they have adopted 
a moat efficient plan for wasting their vitalities. When the 
fingers grasp a metal surface perspiration accumulates quickly, 
and if it be round it will tend to roll in the fingers. In order 
to keep it in proper position there must be increasing tension 
'whioh, aa any one may by trial prove to his own satisfaction, is 
a potent agency in diasip&ting energy. Let one who uses such a 
pen-bolder ezohange it for another wi.th a cork tip, where tbe 
moisture from the fingers is readily absorbed, and he will find 
that too great emphasis has not been laid upon this apparently 
trivial matter. The princijJe involved applies as well to lead 
peccile ; those with highly glazed surfaces are difficult to keep 
steadily in the right position without undue constraint of the 
fingers. The Eagle Pencil Company is now manufacturing a 
pencil answering the requirements in this r^ard. The Eagle 
Cortex No. 2 hae a surface of cork, and I have never known a 
person to try it without commendii^ it because of the ease with 
Wlii<di it may be managed. It may be criticised in one respect 
only, that the lead is a trifle too hard for the greatest economy in 
nerve force. ^ A hard lead pencil, like a fiiie pointed pen, de- 
mands relatively great co-ordinations and tensions in its control, 
and hence leads to waste of force. 

Three years ago a change was matte from hard to soft lead 
pencils in the Franklin School, in Buffalo, and the children vote 

'Aa thi* It puming throush tbe prara tli* Bvle PmicII Compftar anids m« « 
PMcll with corit MTBilas ud Hft I««d, wbleb neet* tha rtqnlrMniata IndlckUd 
bareln. 
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tmanimouB in their praise of the softer varietj. "The;' «re ao 
much pleasanter to use" wss the general testinumy. I hare ^• 
omined most of the pencils of American pianufacturera, I be- 
liere^ and have found the Eagle Drau^ting to be the moat aatis- 
faetory. Our students are not so wise in their choice of pencils 
as of pens. About seventeen per cent of those reporting use 
bard pencils, while thirtj-two per cent, nae a medium quality. 
The engineers use a hard pencil almoet altogether, and this is 
doubtlees necessitated bj the character of their work. 

Needless muscular stimulationa wherever they occur must be 
r^farded as disBipating vital forces. Thievery of the most seri- 
one kind is constantly taking place. This is especially signifi- 
cant JQ respect of the eyes. One who has reflected up<ni it can 
sot but be impressed with the marvellous ddicacy required in 
the proper cwitrol of the visual oi^ans. During waking life 
they are incessantly changing position eo as to bring objects 
within the range of vision. In order to accomplish this they 
must be equipped with ocular muscles^ so arrai^d as to secure 
movements in all directions within a given orbit.' In the nor- 
mal eye these musdee are exactly balanced in their pulling ca- 
pacities and are never active except when the interests of vision 
jequire action. But now it happens in frequent instances, so 
frequent as to be alarming in these last few years when investi- 
gations have been made eo extensively, that one of the muscles 
moving an eye may be more energetic than its fellows. Or 
through some error in the functioning of the reflex nervous 
mechanism it may be active when it ought to be at reet It tends 
th^i to pull the eye out of focus, which would render vision dou- 
ble if it had its way; but the will ae^ to avert this calamity 
■and so must stimulate a muscle opposed to the overacting (me 
«o as to neutralize its effect. This results then in incessant muA-~ 
•cular strain which is a source of constant waste of Vital forces. 

Again, in the normal eye the lens and eye-ball are so oon- 
«tructed that the focus falls exactly upon the retina. But now 

. iThs four recti and tba two obllqua moKlM. 

■Sea Le Conte, Blghl, Chapteri 2 uid S, lot a good dliciiaalon at the mascnlar 
wacfaanlani of Ute »j« and the phlloiopbr of deCecti. See alM Cobn, BygttiM of 
4h« Bv«, Cbapten 1-8. 
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it oocura more frequently than not it eeems that this fine adr 
jnetment is not secured. The lena has not the right degree of 
corvatuTe as a whole, or in certain angles, or the eye-ball is either 
too short or too long, when the focue falls in front of or behind 
l3ie retina, or is not the same at every angle. The mind tiieft 
to remedy any error of this sort by modifying the lens tbrou^ 
the delicate ciliary muscles. In a defective eye this Btimalati«i 
must go <ni inoeeaantly, and one can easily imagine its effect in 
draining the organiwn of its vitality. Every one has heard in 
these reoait years that the eye is the source of all disease; and 
while this is doubUees an exaggeration, it yet fimpihasizes a cer- 
tain truth of vital importance to every individaal, but especially 
to the student in whom defective vision entails most serious con- 
sequences, alike in blocking one important approach to the mind 
and in robbing the system of its energy.* In the defective eye 
these muscular tensions go on hour after hour, and only the most 
hardy constitution can endure the strain. Tliis is evidenced in 
a striking way in the sudden increase in eye defects during 
adoleeoenoe. A great many boys and girls realize that they have 
eyes at this time.^ The organism is now devoting ita strength 
to the bmlding of heart and lungs and bone» and oannot expend 
so mudi in disciplining refractory eyes, when their baneful ef- 
fects become apparent So, too, in sickness people are conscious- 
of eye strain that ihey have not noticed before and which they 
are never really conseiouB of except when the energies of the 
organism are at a low ebb. Swift* observed this phenomenoit 
frequently in hie study of vision on the Normal School at Ste- 
vens Point, Wis. He says: 

"An Interesting fact, though by no means a new one, was repeatedly 
fttMerved. Young boja and glrle with inore defect than some oMer ones 
had never experienced anr tronhle with their eyes, while the older ooea» 
with much leu defect, were constantly annoyed by eye Mho or the Mar- 
ring of the lettera. The difference wu that the rlgoroiu nerrons wjB- 
tern of the joong boys and girls waa able to suetaln the Irritation of 
the poorly conetmcted eye and, by an over enpply of nerve force, conld 

■Bca for an cralleat dlacimion of tbli mb}«ct ; JanMO, fiawMMwu to 7M«hM« 
BtgurMitQ VltHoI Defeett of BeluMl OhfUro, HukKte, Itima, AIw BuBcy, 1» 
Hew Toit Hcdleal JooniKl, Jnac 11, 1892. 

■Bee, 0»MM ArfalMOMM XfiKtoliMnoat, O'nea, Jonnal «t Ps4at«iT, Oct., IBM. 

•FcdBgoglMl ScMlnary, October, 1S9T, aod icprlnt. 
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compttl tke eyt to do Its work without apparent Injurr. while the more 
Axhaiuted nerve centers of the ^onng men and women could not stand 
the constant call for more energ]'. 'Disease Is localised abnormal In- 
nerration and alwa^a central in the nerrons system, being a lack of 
excees of motfre force.' It should not be forgotten, however, that eye 
•train ts a potest (actor in this dlstnrbance of the nerve centers." 

One observing students on the campus of our University ia 
impressed with the number who are not spectacled. Whatever 
opinion he may hold regarding the relation of spectacles to meo- 
tal attainment he must at least conclude that many students are 
wasting enei^ in eomhating visual defects that ought to he rem- 
edied by glasses. Investigations made within the last decade 
in various parts of our own country and Europe' ghow that on 
the average at least 30 per cent, of individuals have defects 
of vision which require correction by lenses. And the defects 
increase with age; as high as 40 or 50 per cent, of the children 
in the upper grades in some places have defective sight. Ac- 
cording to Sherzer :* 

"An examination of the ejrea of over 6,000 school cblldren and etn- 
dents In Germany, France, Russia, England, and the United States, has 
shown that as we pass from the lower to the higher grades there is a 
gradual Increase in the number of cases of myopia and in the degree of 
the defect. The Oerman government in a recent examination found 
that in the elementary schools trom 6 to 11 per cent, of the children are 
afflicted: in the higher schools for glrU, 10 to S4 per cent.; in the Real 
Schulen from 20 to 40 per cent; In the Gymnasia from 30 to 50 per 
«ent.; while in the universities the percentage may run up to 88." 

According to Cobn' myopia increases rapidly with age in the 
German schools ; "in the real schools the myopia percentages 
from the sexta to the prima were 9, 16.7, 1&.2, 25.1, 26.4, 44; in 
the gymnasia 12.5, 18.2, 23.7, 31, 41.3, 55.8." Professor 
Swift's* researches eeem to indicate that nearly every student ex- 
amined had some visual defect. Investigations in the schools 
of SioQX City, Iowa, show something like 50 per cent, of de- 

>B«e CobD, ap. oil.. Chapter! VIII and IX. for manr UbiM preaentlDK the n- 
^Ha of «iaBtDstt»Bi Id *arlou* countries. 

•Rulet tor tA« Core •/ the Xim: published bj Mlcbtgan State Normal School. 
. "Op. c*r., p. 57. 
*L*e. ett. 
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fectives in Uie highest gradm. Id Eochfieter, New York, 31 per 
cent, of the children in the high schools have defect* of vision 
which could he detected without any expert examination. And 
80 it goes. Prentice,' Cohn,' and others have recently shown 
heyond a doubt that no indivicluAl can eSotd to go through life 
without aeoertaining the condition of his eyes ; and yet 40 per 
oent of our students report that they have never had their ejes 
examined. It would indeed be a remarkaUe circumstunce if 
there was not stealthy thievery of nervous energy taking place 
c(«iatantly in a number of these cases. 

Because one is not conscious of a defect is not conclusive evi- 
dence that he does not possess it I take my vision to be the 
standard, the normal, imless somebody has shown me better. If 
I am Ixnm with a myopic eye and can scarcely see my hand in 
front of me, I have no way of telling that I am not as other peo- 
ple are. The only safe course is to Iiave my vision measured 
up to a norm or standard ; and if it does not fulfill requiremaatft 
to call to my aid the skill of the oculiBt and of the optician. 

For the most part the eye has been used throughout racial his- 
tory in discerning relatively large objecta and those at a distance. 
It has been only within the most recent period that such visual 
co-ordinations have been required as ore necessitated in our day 
in the reading of print. Authorities agree that a child of five 
or six, for instance, has not developed the visual capacities to 
read ordinary print with safety.' Wheal a child of this age is 
set to studying a primer, printed in the type tJiat such bo<^ 
usually are, or at least have been in the past, he not only voSen 
great strain, but injury is apt to result to the visual organ. Now 
it is probable that even in adult life the reading of fine prist 
requires co-ordinations of ocular muscles which result in dieei- 

> TIM e»« in lU Bttatknt to Etaltk. 

>0^ ou. 

' tie. for InituiM, Oppenhelm, Th« Dev^opment of tv OhiM, Outpter V ; also 
Dewcj, Tbe Fetlich of Prtmuy Bdaottlos, Forum, Haj, 1808. Indiana art MM 
to ta«T« dllDcultr In accounodatlng tbeir Tialon to print. 
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pation of nerroos force. Cohn,' Sanford,' and othere lave oal- 
onlated die size and ehape of letters vbich can be read with 
greateet eeee. Burnham' smnmarizee the i^ulte of inTeatiga- 
tioM upon Has subject in an excellent way and his words may 
be quoted : 

"1. Btxe of the Letteri. It ii neceMary that t7P« be eaallr legible at a 
distance of twenty Inches. For thla It U neceaaar;, according to Dr. 
C6bn'B estimate, /that the letters be 1.5 mm. hlKb. 'Any type that is 
smaller than 1.6 mm. Is Injurious to the eyea.' An angle ot flre minute* 
Is infflclent for the recognition of a letter; hence, according to the es- 
timate of Dr. Weber, a healthy ey^ can read clearly a letter .7 mm. lii> 
height wlfhoat extreme cimyergence; bnt anch reading is very laborious. 
Weber tested the time occupied In reading with different typee. When 
the size of the letters was greater than 2 mm., he found that the speed 
ta reading was retarded. He decided for a minimum of l.E mm. Bnlen- 
berg and B&ch demand dtill larger type for the lower classes. Uany 
of the school books In common use have much smslTer letters than 
Weber's minimum. In some of the school atlases, letters only -G nun. 
in height are used. Many very beautiful maps also have very small 
type. Especially before pupils have bectxne familiar with the letters, 
it Is necessary to have large type. Javal wishes to have It determined 
by experiment how large the type should be In the different classes In 
order that no pnpll, however bad the light, need bring his eyes too near 
the book. 

"2. The Thlchnett of the LetterM. "No print of which the down stroke 
is thinner Chan 0.26 mm. should be tolerated In school books.' In l4itin 
type the comers of the letters should be strengthened In order to make 
them appear rectangular, otherwise by the Irradiation of the white 
ground they appear rounded off. 

"8. The SAape of the Lettert. Javal points out that. It the lower halt 
of a series of words be hidden from view. It still is easy to read them. 
Bnt when the uppe.* half Is covered, it is dlfflcult, often Impossible, to do 
so. In reaOIng, we glance along the line at a little distance above the 
center of the letters; and the letters g, J, p, q and y are the tmlj ones 
that come below the line. Thus the upper part of the letters are of 
special importance. As the result of an extended research. Dr. Banford 
found several groups of letters in our alphabet that are relatively poor. 
Of the small letters c, e, o are confusable with one another; a, n and a 
are poo r letters; and s, 1, 1, t are liable to cause confusion. Javal, Cat- 

'Op. (Ht., Chw. SXIII. 

'The RelB{TTc Ltttblllty of tbt email Lettuv, An. Joor. of Pncboloai. Vol. L 
pp. 40»-4B6. * -w. ^ 

•Op. ett., pp. 4&-B1. 
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Ml, And Santord hftve «Ack snssMted cbangei far Improrlng tbe fon^ 
ef some ot the worst letters. Amont the most Important ol these are 
Javal's suggestion that letters be made broader, and that we retnm to 
Uie more (^en lorme ol c. e, and o, and Santord'a suggestion that a let- 
ter In shape of an Inverted r or of a small cap *. might be substituted 
for our present small a. 

"4. The Apfrooch. The distance between lettera and words, or the 
approach, ts Important. Birery letter stands out with eepeclal distlnotr 
nees whm tbe apace between two letters Is wider than the apace be- 
tween the ground strokes of the letter. For this reaaon words are em- 
phasised In Oerman bj spacing the type. This greater approach adds 
to leglbilltT- School-books should have an approach of nearly 1 mm. 

"S. 'Leading' It Important. 'A book has good interllneage,' according 
. to Dr. Cohn, *when, If the letters are 1.6 mm. high, the lines are 8 mm. 
apart' A distance of 2.E mnL (1-10 of an Inch) Is the smallest admis- 
sible. Hanr of the old books had wider Interllneage than ts usual at 
present. 

"6. The Length of the lAnet. The shorter the line the more easily 
can one read. Javal thinks the long lines the cause of progressive 
myopia in Oermany. Aooordlng to Dr. Cohn, the greatest length of Itne 
should be only 10 cm. Weber wonld have lines from 14 to 16 cm. In 
length. 

"Dr. Cohn resumes his rules as follows: 'In the totnre I would have 
all school authorities, with measuring role In hand, place upon the 
Index libTorum prohibitorum all school-books which do not conform to 
the following measurements: The height of the smallest "n" must be at 
least 1.6 mm. (.06 Inches), the least width betweaa the lines must be S.5 
mm. (.1 Inchee), the least thickness of the "V must be .36 mm. (.01 
Inches), the shorteet distance between the letUrs .76 mm. (.08 Inches), 
the greatest length of tezt-llne 100 mm. (4 Inches), and the number of 
letters on a line must not exceed flO.' " 

It is of course difficult for a student to alter the type of his 
text or reference books, and «tteiitioa is directed to tbe matter 
hate cbiefij in the hope that tliose who have tbe choosing of such 
books may take this energeic question into consideration. It is 
of especial significance perhaps to students in tbe languages wbo 
have occasion to consult dictionaries freely. 

Attention bas been directed thus far to the waste entailed by 
needless tcosions resulting from a wcHiryful mind, from tbe use 
of implements requiring unnecessary co-ordinations, from de- 
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fectire viaion, and from too oonoentrated employment of the 
eyes. Before leaving this general topic, a word ahould be said 
regarding another factor in the causation of wasteful tensioDS. 
The human body in a standing or sitting position is, as every- 
body knows, acted upon by gravity, and if it be thrown out 
of plumb, eo to speak, it tends to fall to the earth. This catas- 
trophe can be averted only by the action of muscles which pull 
against gravity, and so serve to keep the body in equilibrium. 
Suppose now a person on foot or in his seat in such a posture for 
«ome time that gravity has a leverage on him, and his muscles 
are doing their beet to prevent his falling; it is easy to see what 
this means in terms of nerve force. It involves nothing leas con- 
sequential than a ceaseless drain upon the system. People who 
do not habitually stand or sit in such manner that the body is 
poised, as it were, and at rest will certainly suffer for th^ir 
«rror in lessened effioiency ia both physical and mental work. 

This principle is of special value to a student as it relates 
to the position he habitually takes while engaged in study. In 
order that this position may comply with the requirements of 
economy in the expenditure of nervous energy, the study desk 
and chair must be exactly adjusted to the bodily measurements 
of the individual so that while using them there may be little oo- 
■oaaion for muscular strain. No statistics have been gained re- 
garding local conditions in respect of this matter, since in order 
to be of value they would require considerable exact measure- 
ment and this we could probably not have secured ; but it is not 
unreasonable to suppose that students have not accidentally and 
in all cases bit upon the proper regulations respecting the height 
of desk and chair and their "distance" relations to each other. 
Now, recent investi^tion has established something like a law 
of hygienic seating Lincoln,^ Barnard,' Marble,' and others 
in our own country and many scientists abroad* have given much 
attention to this subject during the past few years, alike in the 
study of the physiological conditions which should govern seat- 

■Tft# Bonttarv Canitltiont and HecoHHet of School- M>ute» and Bohool Ltf«. 

'Bchoot ArcMteoturr, New York, 1860. 

'SanUary ConauUmt for Bclnoi-hove». 

*8ee Tbe Pedagogical Seminary, June. 1892, for • iDminarr ot InvMtlgitloiii. 
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ing and in tite detailed Tneaeuremeiits of many thousands of 
indiTddualfl of different ages to ascertain in a general way tlie 
requirements for persons of different ages. (Meyer's statement* 
of principles is as follows : 

"The two seat-bonea ar« curved like a bow; a line joining the lowest 
points of these two bonee Is called the seat-lMXiei line; the center of 
gravitr of ibe body Is in front of the ninth or tenth chest Tertebra; and 
a straight line from this point to the ground is the line of gravity. Up- 
right sitting is possible 0017 when this line passes through the seat- 
bones line. This line determines the enrfsce of inpport tor the hodr. 
But the least morement that displaces the center of gravity makes up- 
right BitUng impossible without great muscular effort. The surface of 
support is then determined by some third point. In a forward-elttlng 
posture the line of gravis falls in front of the seat-bones line, and the 
third point that determines the surface of support la given by tlie edgo 
of the form, or when the seat is not broad, by the pdnt where the feet 
come In contact with the floor, or by both points together. The line ol 
gravity may now fall on that surface which is determined by the front 
edge of the seat and by the muscular effort required to ke^ the body 
in equilibrium. Hence the nearer to the knee the seat extends, tta« 
larger the lurface of support and the easier It Is to retain the eqalllb- 
rium. All the demands for an upright Bitting posture would now be 
satisfled if the trunk were Immovably fixed In the hip-Jotnt, bnt it Is 
Joined movably to the thighs; hence the upright posture can be maii^ 
tained only by the work of the pelvic muscles. The muscleB soon be- 
come fatigued and the Ixfdy would fall forward unless supported bj 
leaning the chest and arma against the table. 

In the IwcV ward-sitting posture. In which the line of gravity falls back 
of the seat-bones line, the end of the coccyx ia the third point which dfr- 
tennlaea the surface of support. Ttila position hsa the great advantag« 
of having this third point fixed and immovable. The body with this 
backward incllnatttm ahould be aupported by a back rest. This may be 
placed against the ahonlders, but then the position ta a half-reclinlns 
one. The lower down It la placed within certain limits the more' It 
helps in an unright posture. Placed at the upper edge of the hip-bone^ 
or back of the last vertebra, It holds the pelvis and the trunk Id an u[k 
right posture. The principle then ia as follows: A pupil must alway* 
take thoae posltlona in sltUng In which tba line of gravity falls a little 
back of the seat-bones line. The upper part of the body also must bs 
supported. It Is easy to determine the kind of seat that ahovld be used 
In accordance with thia principle." 

'Somnarlwd bj Bnnliwa, op, oit., p. 40. 
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All that can be attempted here in tliia discussion of Beating is 
to direct the attention of the student to the importance of the 
matter in the hope that he will try to arrange his chair and desk 
so as to save nervous wear and tear to the fullest possible extent. 
One suggestion may be made, however, that there should be a 
back-rest to the chair, and it should eupport the ba<^ under the 
shoulders and above the hip-bonee. In Saxony there is a state- 
regulati<ai to the effect that school seats must be provided with 
shoulder rests and cross back-seat«. The distance of the chair 
from the edge of the desk should be 8u<^ that the student while 
sittii^ ereot can place the fore-srms on his desk without stooping 
or without elevating the shoulders. In order to meet tliis re- 
quirement the top of the desk should overlap the seat by two 
or three inches — there must be a "minus" distance, in technical 
phraseolofiyw This is rarely found, in my exp^owe, in stu- 
d^its* rooms, for the reason that it involves some bother getting 
free from the desk ; but the greater comfort thus ensured, and 
the energy conserved would more than outweigh the slight trou- 
ble which such an arrangement would occasion. 

The matter of seating is of oonsequenoe not simply frtmi the 
point of view of saving energy, but it has an important influence 
also up<Hi the generation of force. A student leaning over his 
desk, with his lungs constricted and the arteries leading to the 
head compressed, is in a good way to foster mind wandering and 
napping. The organism then beoomes closed, as it were ; it 
does not receive its due of oxygen, as a result of which the brain 
must certainly become seriously handicapped. 

§2. The DaUy Program. — During the past decode a great 
deal has been said, alike in the educational and in ihe secular 
press, regarding over-pressure in education. Physicians and 
educators have noted with great apprehension the aj^rently in- 
creasing number of pupils in the higher schools who are defi- 
cient in that vigor and robustness of body and mind which are 
essential for success in the battle pf life. We are told that 
nervous diseases are much more frequent in youth today than 
they were a generation ago, and the fault must lie with the 
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schools ; they pass the safety line in the demancb they make upoa 
their pupils. This feeling has been ao marked and wide-spread 
that investigations have beea prosecuted in Europe, and to some 
extent in our own oountry, to ascertain the true oonditiMi of af- 
fairs respecting the amount of work required of students. Thus 
far little of definite scientific value has been attained; but yet 
tbe coQviotion is deepening in the public mind that education 
is too much of a forcing process which calls upon energies that 
ehould be ntilized in the growth of vital organs. Physicians 
have been urgent in the\r demands that the wrak of the schools 
be lightened. Oppenhenn^ is unsparing in his criticism of the 
present regime as it exists in the lower grades. Keatii^,* after 
long experience with diseases of childreo, finds that many of 
them have their origin in excessive strain incident to school 
work, and he too insists upon reform. Examinations of the 
school children of Germany have shown that in some instances 
they return to their work day after day with constantly increaa- 
ii^ fatigue ;' recuperation cannot take place fully during periods 
of release from recitation and study. While, so far as I am 
aware, no researches of just this character have been made upoa 
fatigue in university life, yet many persons of good judgment 
are confinned in the belief that even here students are over- 
worked, and suffer in consequence thereof in some such way as 
do overtaxed children in the lower schools. 

Some effort has been made to determine the amount of study 
which may be safely undertaken by a student at different stages 
in his prc^;re3s throuj^ the ediools. It must be apparent, how- 
ever, that it is impossible to formulate any general law respeeti- 
ing this matter. Individuals differ so greatly in the amount 
of energy which may be expended in intellectual and physical 
activity that no rule could apply to all. -A^in, the kind of work 
done and the oonditi<Hifl imder which it is prosecuted must exer- 
cise an important infiu^ice upon the readiness with which en- 
ergy is expended. Some investigators are of the opinion, though, 

'Op. HI., CtlkptBT V, 

'Mother and Chad, pp. ISO, :II9. XtO. 

•KTMplIlt : i Uaunra oE Mentml Opacltr, Pop. Sd. Uo., Vol. XLIX, p. TS8. 
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even regflrding these yarying and modifying factors, that uni- 
versity students on the whole cannot nndertake with safety more 
than eight hours a day of difficult intellectoal lahor.^ It is im- 
portant to note, however, tluit during these eight hours the atr 
tentioQ ie to be concentrated upon mental tasks ; mind waudei^ 
ing and reverie are not to be considered as work. If we com- 
pare the stint of our students with this as a sort of standard 
we find that some work too much, while others do not tax thrar 
energies to a legitimaite extent. One student reports one hour 
spent in study ; four, two hours ; twelve, three hours ; ttirty-fonr, 
four hours; fifty, five hours; seventy-two, six hours; l^irty^nine, 
^ghi hours ; eleven, nine hours ; thirteen, ten hours ; four, eleven 
hours; one, fourteen hours. It is probable that the etudenis re- 
porting one or two hours devoted to study did not take into ac- 
count time spent in the laboratories, so that their estimate is of 
no value to us here. About all thait can be said is that students 
working ten, eleven, and fourteen hours a day are li^y to draw 
too heavily upon their reeouroee. 

And y^t it should be remarked in passing diat the injurioufl 
effects of etndy upon the health of students is in all likelihood 
due more largely to the unhygienic conditions under which the 
work is carried on than to mental application itself. It seems 
to be true that during waking life the mind is constantly active 
in some direction ; and if study could be done under proper con- 
ditions, it is probable that it would be no more fatiguing than 
other aorts of mental occupation. It seems to me it is really 
not so much a question of the amount of study as of the circmo- 
stances under which the stndy is carried on;' except, of coarse, 
that if one spends fourteen hours a day over hie books he cannot 
meet the requirements in respect of exercise and sle^ discusaed 
above. 

>Bce ■ ■anunary «f iIi artldci on oaMital fatlcae, Piycboloflctl BeTlaw, Vol. 
IV, p. M8, «t. *eq. PmtdcBt Blltot reeomownda hla itndenu to Bpeiid bnt dabt 
tuniN In itndr.' Kellogg, Id Good Health for Marcb, IBM, Mja tb« old nil« 
«f eight honn for work, eight boan (or nnnlae and taeali, and eight henn for 
•leep, ta ooe fhat ongbt to be obejed hj arerj petson. 

'See O'Shea: The Bjglene of BehooUwork ; Kindergarten Bcvlew, Maj, 1099. 
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Looking now at some of the regulations in aooordance witb 
which one's study should be prosecuted, it may be seen that one 
of the most important requisites ioe economy is the oimoentra- 
tion of attfflttioD upon any giren topic for unbrdien periods, dif- 
fering in length with indiriduaU, with age, and with the nature 
of the subject attended ta Ckimmon-eenae tells us that ons may 
eooompliah more with Jess effort when he holds his mind to a 
task tjien when it is constantly wandering into by-paiths ; and 
neurology has produced some evidence giving warrant to this 
view. It has pointed out that there is what one might coll divi- 
BiOQ of labor in the cerebral factory. In (me section is carried 
forward a certain variety of ■work, in another a different kind ; 
and BO each department has its special duties.^ Now if one be 
attending to mathematics, for instance, it is probable that a 
special department of the brain is particularly active. The 
memories and the associative functions in that region are aroused 
and energetic And the longer one holds his attention to this 
subject, up to a certain point, the clearer are obscure relations 
discerned and the more rapidly does thought proceed. In a neu- 
rological sense this means that t^e inertia of the brain in a 
special area is overcome and energy moves along desired lines 
with less resistance than at the outset But now let the atten- 
tion wander unbidden into another field ; it must arouse inactive 
regions of the brain that for the time being ought to remain dor- 
mant. This dissipates both time and vital force. 

It must be familiar to ever^ one that solving a problem and 
learning a poem at the same time is bad economy. So, too, it is 
a wastefid practice to try to master one's psychology or literature 
or mathematics while listening to the conversation of a room 
mate, or THiile one's mind is idly straying off into neighboring 
regitms of either study or anticipated pleasures. The conserva- 
tion of mental energy requires that a student should have cer- 
tain periods when he is wholly uninterrupted and can give his 

<Sw DonaldMii, op. dt., Cbapter on LoeaHtatiim of Function for »a eipoaltlan 
of tha tbcor;. Tbe literature ot th« aublect 1« Twr •xtwulTs knd to; one In- 
ttnstad tDliht c(»*ult Flechils, op. dt. ; £-errier, Cocolfeatton of FoMtion. Hank, 
Bonier, Scfiller, BItilg, KBiaert, Broco, ft al., bare wrlttea nocb oa tb* 
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Attenticm absolutely to the ta&k in hand. He should put out of 
si^t and hearing ever; etimulus which tends to difitract atten- 
tfon. Ond cannot urge too etrongly the desirability of fraterni- 
ties and rooming houses having a rigid law that during oertain 
atudy periods there shall be a gag on every mouth and a mill- 
stone attached to every heel. 

A large number of our students — over forty per cent. — re- 
ported that their study periods are interrupted ; some have only a 
very brief period during whidi they are certain of being unmo- 
lested. Fire reported one hour that could be given mthout in- 
terruption to study; twenty-two, two hours; forty-seven, three 
hours; fifty-four hours; thirty, five hours; twenty-eight, six 
hours ; thirteen, seven hours ; five, eight hours ; one, nine hours. 
Engineers have little time that is given uninterruptedly to study 
aside from their laboratory work, flhia report indicates a need 
of reform, for more reasons than one, too. It has already been 
aaid that interruption involves waste ; but it has an even mope 
serious psychological effect. In order to discover the deeper re- 
lationships existing between ideas in any field one must have 
long periods for reflection. It is to be feared that many of our 
students do not have leisure to explore the depths of the subject 
which they study; they simply attach ideas to the mind in a 
sort of tangential fashion through the exercise of the verbal 
memory. Beason seems to prosper only in relatively long per- 
iods of application, while the mechanical memory may utilize 
profitably mere snatches of time. 

While economy demands uninterrupted periods for study, yet 
this does not mean that the student should apply himself five or 
six or seven hours without any relaxation. On the contrary 
investigations by Burgerstein,' Holmes,' Kraeplin,' and others 
show that greater progress is made in the intellectual operations 
if attention be not constrained to a given task beyond the point 
of fatigue.* If at the approach of fatigue the attention be re- 
leased for a time it will return with renewed vigor and in, the 

>Fad. Bern., Jime, ISSS, pp. 60, tt. Mg. 

■Ptd. B«ia.. Vol. Ill, pp. S13-3S4. 

*Loo. oU. 

*Ct. Newiliolnu op. Mt., p. 6e. AIm Eotelmann, Baltoel Bugtcme, Cbap. XIIL 
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long run accomplish more than if it be held coutinuously regard- 
less of cerebral wear and tear. Efforts have been made to as- 
certain the span during which attention can be profitably held 
to a subject; but as in the case of the amount of work whidi can 
be done, the result must be purely relative; it depends upon the 
subject and upon the individual. It is thought by some, though, 
that in general fatigue intervenes after twenty mlnutee concen- 
trated effort in the early years and sixty minutes or thereabouts 
in maturer life.^ It is probable, however, that a vigorous adult 
possessing a well organized brain can apply himself to one sub- 
ject for a longer period than an hour. Experience and the prin- 
eiples-of neurology both warrant the hypothesis that energy gen- 
erated in one part of such a brain msy be utilized readily in 
carrying forward work in other r^^ns.' But the assoeiatitHi 
fibers which make possible the easy transmission of energy irom 
one cell to another do not apparently attain their complete de- 
velopment until about the age of thirty-three> as is indicated in 
Fig. 17. 

Now if ihe assumption be true that the associative fibers serve 
as energy-carriers between the various cerebral departments, and 
these fibers are maturing constantly until middle life, then it 
follows that the Senior in the University should, other things 
being equal, be able to apply himself with profit for longer 
periods than the Freshman. But it is certainly impossible in 
the present state of our knowledge to say just how long should 
be the study periods of either the Senior or the Freshman. All 
we are warranted in saying, which is far from aa definite as can 
be desired, is that attention should be conoentrated upon a sin^ 
subject at a time and held to it until the approach of fatigue, 
when it should be released. If the same study is to be contin- 
ued, a break of ten minutes passed in moderate physical activi- 
ties will aid in the removal of worn out materials from the brain 
end in securing a fresh supply of blood in the cerebrum. It i« 

> Bm PM. Smb., June, 18*3, n>- M ud S3. 

■FlKbalf : OeAInt wHi BaeU, preMDU Mrant «t)4ciim In trntoi at the view 
that eutra Keoerated In one put ot the ttnln ■■; be pot M dm In r««oU r«s- 
l«n& Bee alto Cortla ; InhOMUM; p«d. «««., Vol. VI, No. 1, for k raliubt* dU> 
«H«l0D ot the nblect 
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ri<L IT. — Cbarts sbowlng tbe increiTC Id the mcdnllated nbm In the tbrM l«T«n 
ot the bralD duriog the srowlDg period and ihe decrease Id adTMlced us. 
Birth, to 79 years (modified from Talplni). C, thlid frontal sjriia. left aloe; 
D, anterior cealral ^rna. right aide: B' Orat temporal gyma. left aide, — 
outer layer; middle layer: ISDer layer. (DooaldaoD.) 
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important, thougt, that the relaxing exercises should not de- 
maud juat as great concentration of attention as the study; the 
purpoae.in relaxing, which was argued in the preceding chapter, 
ia to relieve the will, to set it free, when it will return with re- 
newed vigor to mental tasks. 

The sequence of studies in the day's work is an important sub- 
ject for the student. The principle governing this matter is de- 
pendent upon the neurological fact already discussed, that dif- 
ferent regions of the brain have charge of characteristic mental 
activities. When then the mathematical center has been exer- 
cised for a reasonable period, economy would suggest that this 
be relieved while other areas be employed. To follow one 
mathematical study by another is not the part of wisdom unless 
the first has used but a fraction of th« available energy. If it 
were possible it would be advisable to keep the attention con- 
centrated upon a subject, as mathematics or literature, until the 
energy which can be utilized in that direction is largely spent; 
then turn to another study of a different character. This is not 
BO important for the mature as for the immature brain- worker ; 
a Senior should be able to disregard the law of sequence in stud- 
ies with greater impunity than a Freshman. He can draw more 
largely upon all his resources for special purposes ; he can siuu- 
mon most of his strength, totalize it, as it were, on occasion. 
But yet even with the upper classman prudence would advise ar- 
ranging the day's program so that studies employing different 
mental activities should relieve one another. This is especially 
important in relation to the mental and motor branches. If a 
student has to prepare three subjects during the day, two of 
which require much writing and the third none at all, it would 
doubtless be best for him to put the non-writing subject between 
the others, so that the cerebral motor regions employed in writ- 
ing may perform the required tasks without exhaustion. 

A student does not have entire option respecting the hours 
oi the day which can be spent in study, but yet the matter is 
under his own oontrol in some measure. A few of our students 
have contracted the habit of visiting in the forenoon and study- 
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iiig at midnight, going on the principle Uiat on« liour is as good 
as anodier for study and the fresh, morning bouK are the best 
for Bocial pastimes. But practically all those who reported 
testified that their minds worked best in the forenoon; ei^teen 
reported being best in the afternoon, while two found they conld 
accomplish more at 5 o'clock in the morning than at any o^er 
hour. The best hours ranged from 7 to 12 in the for^oon, 
while the dioioest period of the day is from 9 to 11. Theee 
hours accord with investigatioiis made by Lombard, althoi^ 
his results are not by any means conclusive, since too f<rw sub- 
jects have been studied and dietnrbing factors such as the influ- 
ence of alcohol, tobacco, and food, make his data in a meaanr* 
unreliable. Still his curve diowing the rliytluu of daily fatigue 
is at least suggestive, and may be giveoi here: 




no. 18. — ShowlBg at etch boor of tlie Stj and night how tataj Matlmcttn 
m w*l(bt of S.eoo ■!*■■«■ coBld ke rtlaed br_r«pe>t«d Tolnntvr coMtM- 
tloni of the foraflDoer itfort taHgae tet tn. Ttie cdtto li hlabcst at 10 t* 
11 1. M. and 10 to 11 P. ■. Low««t 8t<i4i>. v. aa«8to4A.iL CIrd* «Hk 
dot obatrvatlon mad* Jnat after taking food; ■qoaro with dot mokla*;* 
work done eight inlnote* aft<r drinking Oftcen enUc centlnettn of wlUwj. 
(DonaldMD after Lombard.) 

There can be little doubt that for moet people the morning 
boors are tlie moet profital^ to be devoted to diligent, < 
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trated study. Tbe afternoon hours can be employed to greater 
advaatsge in duties demanding less enei^ing of tlie will; 
while in an ideal program the evening hours will be spent al- 
most wboUy in relaxation. Considering the number of hours 
oar students devote to stody Uiey would, it seems, have ample 
opportunity to accomplish all of their tasks during the day if 
they would economize in the ways that have been suggested. 
The arrangement of a program on this basis is very desirable 
from many points of view, social and otherwise ; but one point 
especially needs to be made here. It is probable that much 
Study late at night results in a disturbance of sleep. Kinety- 
three students reported that their sleep was greatly disturbed 
by dreams ; and while people who do not study at night dream, 
BtiU it is certain that intense mental application throws the 
brains of most people into an excited condition which is Inim- 
ical to refreshing sleep. People who dream much waste nerv- 
ous ^metgy; the mind is active but without profitable outcome. 
For those who dream after night study it would surely be befc> 
4er economy to work intensely during the day and devote the 
evening to relaxation and social pleaeures which will woo Mor- 
pheus to their bedsides when the day is over. 

The majority of our students do not usually study later into 
the night than is ordinarily thou^t to be healthful. Two re- 
ported not studying beyond 8 o'clock ; forty-four worked until 
9 o'clock, one hundred and eighty-seven imtil 10 o'clock, sev- 
' enty until 11 o'clock, nine until 12 o'clock, and one imtil 1 
4^olook. One hundred and four studente have studied all night 
on occasion. Eighteen of tiiese said that it did them no harm, 
while eighty-six felt "bad, sleepy, dull, tired, ragged," and had 
no ambition to work the following day. Forty of those who 
studied very late into the night testify that the knowledge they 
acquired remained with them ; fifty-eight said that in the morn- 
ing it, like the Arab, had folded its tent and silently slipped 
away. 

S 3, Tell me what company you keep and I will tell you what 
you are. — ^Kost of us have little appreciated the importance 
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of thia old adage, although we see its truthiulneBS il- 
luatrated «v«ry day of our lives. We realize that we gradually 
become li^ thoae with whom we aBsociato. I cannot be in 
&a ptesence of a friend without unoonscioualy tut yet surely 
iBcorporatiiig into my own activities bis peculiarities of voice, 
facial expreraicoi, carriage, gesture, and so on. The subctm- 
soiouB phase of personality seaus to be charged with the re- 
sponsibility of making the individual like his environment. 
When he looks upc»i a face showing constraint of Upa and eyes, 
he tends to reproduoe these tensions in his own features; if 
he listens to a hij^-pitched, raspy voice, he feels a strain in 
bis own vocal organs. And so it goes, throughout the whole 
gamut of human activities ; people that go together get to act and 
even lode alike I' 

FhyBiol<^t8 in our day are calling attention to tiie vast im- 
portance in human life of this method of su^eetion or imita* 
tion, whereby we take as copies the people around us and mold 
ourselves upon them;* and it is of especial importance as it 
relates to the economy of vital forces. When we are in the com- 
pany of people who are fatigued, who are over-scrupulous, 
fussy, tense, and constrained in all their expressions, we quickly 
reproduce their tensions and so waste energy. Most of us in- 
stinctively avoid these "bottled lightning" people, these nerv- 
ous bypodiondriacs ; the preservation of life demands it. Now, 
a student cannot always determine the company he keeps, but 
yet he is in a way master of the situation; and if he be of ike 
type easily suggested to he should above all things avoid living 
in the same quarters with a neurotic individual, for if he does 
liis forces will ateadily run off without profitable issue. To 
-choose a well-poised and well-nerved KK«n-mate is one of tbe 
most important imdertakinge which can engage the attention 
of a stud'Mit. If it should be asked, what will become of the 

'Sm for a (nst catMf lllaatrktloas a( thli law, Bouell ; Imitation antf A(- 
4M AoffvWIn,- Small; The Suggntlbltltr ot Chlldrm. Fad. Bern., Vol. IV, No. 3; 
Sldla: Tht Pttto'K'^n "t Buggettion, Part* on Normal Buoeatlon and Social 
SnctMtlott. 

'8m Baldwin, Mental Devtlapment, Mtthoit m4 Prooautt, CbapMn TI and 
IX, Z, XI, XII; Vernon Lee and C. A. Thompaon: Beauty nad Vgtiiuti, Con- 
-tampomy Rerleir, Vol. T3, pp. Ml-flea, and 6S9-68S', Berlptuie: The SetP J>«y- 
^Momi. pp. 248-361 : Wuodt : Bummt wtd AtOmat Ptvoholon, PP. S38-3S9. 
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neuroticB, it must be answered that the law of the Burrival of 
th« fittest should have its way in student bodies as elsewhere. 
At any rate it is a aacred duty to eaaMirvB againat injury from 
any souroe the best, Aether moral or physical, that has been 
given to ua in human life. 
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